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Always the same dependable service 


S-A Unit Conveyor-Carriers are 
so well designed they require prac- 
tically no attention. For months 
after leaving the factory they will 
run without re-greasing or main- 
tenance. 


Continuous operation of a milling 
plant is essential to big produc- 
tion and the dependability of S-A 
Unit Carriers has for years been 
a great aid in the mining industry 
to greater production and lowered 
operating costs. 


The all-steel construction, ball- 
bearings and excellence of mate- 
rials and workmanship insure 
dependable, uninterrupted ser- 
vice under the most adverse con- 
ditions. 


S-A Unit Carriers can be had in 
the regular type or with high 
pressure lubrication fittings. If 
you have a handling problem it 
will pay you to investigate the 
merits of S-A Unit Carriers. 


STEPHENS-ADAMSON MFG. CO. 


Aurora, Illinois 
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The Institute in the South 


HE SUMMER EXCURSION and meeting of the 
American Institute of Mining and Metallurgical 
Engineers offers a unique opportunity which is 
generally fully realized. Last summer’s joyous trip 
through Ontario and Quebec was hardly more success- 
ful than that of this month through the Southern ore 
fields. The visits to mining districts are not the least 
of the pleasures and opportunities—the chance to 
inspect, above and below ground, well-known mining 
camps that one has heard about but not seen. It is true 
that in the ordinary rush of such visits, he who could 
take in correctly the details of a mine would be a 
wizard the like of which does not exist among us. But 
the permanent benefit from such a visit, even if hasty, 
is the ability henceforth to visualize the background of 
such camps—to establish a vivid setting on which one 
may place such details as he may learn, whether then 
or thereafter from time to time. It is an old witticism 
that there are three things a mining engineer should 
do: Travel, travel, travel. It is not true that study 
alone will compensate. Travel, study, travel, should 
perhaps be the happy triad of desirable activities. 

On the Southern meeting the members had a chance, 
even if fleeting, to see coal in the Pocahontas field, zinc 
at Mascot, Tenn., copper at Ducktown, Tenn., marble 
near Knoxville, and iron and coal in the Birmingham 
district of Alabama. The live and bustling industrial 
activity near Birmingham was of itself a stimulating 
experience. The enthusiasm, the keen discussions, the 
vision of even larger events and opportunities, brought 
one back to other mining regions before they settled 
down to maturity and senescence. Birmingham is 
indeed self-sufficient, unique, with coal, iron, and flux 
all close together; and if all are not mined from the 
same mine, those Birmingham enthusiasts who visualize 
this event cannot be placed in the category of idle 
dreamers. It is a thing which may very well some day 
come to pass. 

For those who are not too serious minded—and 
indeed this applies to all—there is the stimulation of 
good-fellowship and new personal contacts. Surely no 
more keen, good-natured, and courteous a crowd ever 
gets together than at a meeting of mining engineers. 
They take notes, they talk, they lunch, they dine, they 
speechify after a fashion. As orators they are excellent 
miners: nevertheless, by the continued use of gentle 
and kindly phrases like “distinguished guests” and 
“Southern hospitality” they modestly survive. There 
is no better custom of the Institute than the summer 
meeting; there is no feature which is better done. 

a a 


The Outstanding Event 
, NHE most important event in the United States 





in October, if popular interest is any criterion, 
was the “world’s series.” About 100,000,000 
people were much more anxious to have Walter Johnson 
and his cohorts win the baseball championship than 


they would be to have the United States corner the 
world’s supply of oil or to have their favorite elected 
President. In fact, the President himself saw three of 
the games, and when 39,999 people out of the crowd of 
40,000 went wild as the final winning run was scored, it 
is said by Heywood Broun that even the President’s 
throat was seen to twitch with emotion. 

The games have had an important effect on the 
mining industry, which is our excuse for mentioning 
the matter editorially. We estimate that 14,368 fewer 
tons of ore has been mined during October owing to the 
time required to discuss the work of the players and 
the chances of the teams, and goodness knows how 
much more will be lost during the winter. 

—_— 


Fair Dealing With Shareholders 


EFERRING TO THE BINGO PROPERTY, in the 
R Herb Lake district in Manitoba, our correspond- 
ent at Toronto recently made a plea for a thor- 
ough examination and report by a competent and 
reputable engineer. “Unofficial” reports have been cir- 
culated to the effect that ore reserves to the value of 
$3,300,000 are assured and that the company plans to 
erect a large cyanide plant “at an early date.” It 
seems that those in control of the property have rigidly 
excluded outside engineers from the mines. Although 
this is, of course, their privilege, it is contrary to the 
usual custom in Canadian mining districts. Grab sam- 
ples taken from the dumps by various visitors do not 
tend to support the claims made in the reports given 
to the public, and this fact, together with the policy 
of secrecy, has aroused suspicion in Canadian mining 
circles as to the real merit of the property. 

Only recently an unsavory situation was exposed in 
connection with the Porcupine-Davidson Gold Mines, 
Ltd., which negotiated the purchase of the Davidson 
Consolidated property in 1921. Since then about 
$600,000 has been spent in sinking and other develop- 
ment, and a $500,000 payment became due on Sept. 15, 
1924. An examination made a few months ago by 
Messrs. R. H. P. Bullen and H. A. Kee revealed the 
fact that, in the estimation of these engineers, the 
“orebodies” were not sufficiently large or rich for profit- 
able exploitation. A prospectus published in 1921 
quoted R. C. Fielding as estimating 350,000 tons of $11 
ore with working costs of $4 per ton. The prospectus 
made Mr. Fielding and Messrs. Loring and Bent com- 
pare the property favorably with the Hollinger and 
McIntyre and otherwise rate it as potentially a large 
and profitable producer. In informing the shareholders 
of the conclusions in the Bullen-Kee report, the direc- 
tors make this remarkable statement: “We are now 
informed that certain assay plans of the upper levels 
made prior to the formation of the company accord 
with the sampling result obtained by Mr. Bullen and 
Mr. Kee.” The implication is a serious one. So far 
as has been shown yet, no report was ever made in 
behalf of the Porcupine-Davidson Gold Mines, Ltd., the 
directors of which seem to have accepted the Fielding 
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and Loring-Bent reports without any attempt at cor- 
roboration. 

Still another peculiar situation recently has come 
to light. Last June the officials of the Esperanza, Ltd., 
operating once highly profitable mines at El] Oro, Mex- 
ico, reported to the shareholders, ‘““We now feel justified 
in giving you positive assurance of future profitable 
operations.” This followed the starting of the newly 
remodeled 1,000-ton per day plant, which was designed 
to treat 1,000,000 tons of “proved” low-grade ore at a 
profit of 50c. per ton. These figures were estimated by 
Charles Hoyle, the manager, and were corroborated by 
Hugh Rose, of the Mexican Corporation. In fairness 
to Mr. Hoyle it may be said that much of the material 
it was proposed to mill was to come from old stope 
fillings, the value of which is hard to estimate. The 
“positive assurance” may be attributed to the directors 
rather than to the engineers. About the middle of last 
August, C. A. Lantz, consulting engineer, announced 
that the program to mill the low-grade ores was a fail- 
ure and that as a “last resort” it was planned to mine 
selectively the richest ore and mill on the basis of 
10,000 tons per month. Obviously, it is difficult to recon- 
cile the divergent official statements made only two 
months apart. Shareholders in London first were as- 
tonished and then indignant. 

The best engineers sometimes make mistakes in judg- 
ment and in their calculations; we are not prepared to 
pass judgment on the engineers or the directors either 
of the Esperanza, the Porcupine-Davidson, or the Bingo 
companies. We insist, however, that shareholders are 
entitled to know all the facts concerning the enterprise 
in which their money is invested. If new conditions 
develop, if new information of importance is brought 
to light, it is their right to know it at once. Mining 
depends on public support, and the only way to encour- 
age public participation is to give the shareholder a 
square deal. 
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Smelting Copper Concentrate in a Converter 


HOSE on the A.I.M.E.’s southern trip who were 
interested in copper smelting had an opportunity 
to see something novel at Copperhill, in the direct 
smelting of copper concentrate in a converter. The 
horizontal Peirce-Smith type of converter is used, and 
the dried concentrate is blown in with the Garr gun as 
. was described in these columns last January. It has 
been said that the converter has been blown for as 
much as eight hours with no additions of liquid matte 
just concentrate and flux. This procedure is not usual, 
however, for there is always blast-furnace matte to 
be handled. 

This practice suggests the possibility of smelting 
concentrate direct in a converter, eliminating the 
reverberatory furnace entirely. So far as we know, 
this has never received a large-scale test. Attempts 
have been made to smelt coarse ore in a converter-like 
vessel, as in the Knudsen furnace, used in Norway, 
and with rather satisfactory results. It would seem 
that fine ore would be even more suitable for such 
treatment, if added gradually. Hot calcined concen- 
trate might be blown into a converter instead of cold 
material, but the extra heat gained in this way would 
be offset by a smaller amount of sulphur available for 
oxidation and heat production. A small percentage of 
gas or atomized oil might be introduced with the air 
blast if it were found necessary to maintain the heat. 
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Smelters can easily try this experiment by by-passing 
a part of their reverberatory feed direct to the con- 
verters, or they can remove a little of the material from 
the first or second hearths of the roasters for this 
purpose. 
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Continental European Countries 
Want Silver Money 


Poets torn FOR SUBSIDIARY COINAGE re- 
cently formulated by European countries call for 
about 61,250,000 oz. of new silver, according to 
figures published by the Financial Times, of London. 
The distribution is as follows: Danzig, 1,500,000; Lat- 
via, 2,500,000; Austria, 7,250,000, and Russia and Ger- 
many, 25,000,000 oz. each. Whether these plans are 
realized, and how soon, depends on the ability of the 
respective nations to finance the purchases. It is im- 
portant, however, that the policy of using silver seems 
fairly settled in these countries at least. Stabilization 
of currency is the first step to a return of normal busi- 
ness; and the first step toward stabilization is to inspire 
the great masses of the people with confidence in the 
medium of exchange, as was pointed out recently by 
F. H. Brownell, of the American Smelting & Refin- 
ing Co. in an address at Salt Lake City. 

Irrespective of what statesmen and bankers and econ- 
omists theorize concerning the most desirable form of 
currency, the “people” of a country that have been 
through the throes of paper-currency collapse, and that 
have seen governments wiped out of existence, want 
money that has intrinsic, tangible value. That means 
principally gold and silver; and in the countries of Con- 
tinental Europe it is impracticable to coin gold in units 
small enough to serve the purpose. This demand for 
metal money may be sentimental foolishness on the part 
of common folks; nevertheless, the demand exists and 
the leaders seem to recognize it. 

Even if only a part of the present plans are carried 
out in the next year, the silver-mining industry as a 
whole will profit. The purchases may be made by agents 
buying small lots in the open market. On the other 
hand, it is possible that a situation may arise in which 
co-operation on the part of individual producers will 
facilitate these purchases. In this connection the 
American Silver Producers’ Association may find an 
ideal opportunity to display its worth. For example, 
one of these countries may desire to contract for the 
monthly delivery of a specified amount of silver at a 
fixed price. It might argue that to contract to pur- 
chase a large quantity of silver to be delivered in the 
future at the market price would in itself tend to bull 
the market. It might fear that the market would be 
manipulated to the disadvantage of the purchaser. 
It might with reason insist on a contract at a fixed 
price. In the sale of 3,000,000 oz. to Poland, the Ameri- 
can Smelting & Refining Co., the United States Smelt- 
ing, Refining & Mining Co., the Anaconda Copper 
Mining Co., and the American Metal Co. sustained a 
distinct loss because the market price for the metal 
passed the specified contract figure. They did this will- 
ingly because they were anxious to encourage business 
of this kind with these governments. 

But in the event of the negotiating of large con- 
tracts for future delivery, it is possible that the smelting 
and refining companies would not care to risk the 
necessity of selling at a fixed price metal that they 
would have to pay for at a higher rate in ores pur- 
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chased from mining companies a month or twelve 
months after the contract was made. Some kind of a 
co-operative agreement in which each producing com- 
pany would pro-rate the business according to the ratio 
of its individual output to the whole output would be 
in order. 

As original producers from the mines, the big com- 
panies would of course participate in proportion to their 
output. Doubtless Mexican production as represented 
by the A. S. & R. and U. S. S. R. & M. companies, at 
least, would be included; and conceivably Canadian com- 
panies would co-operate. The arrangement of details for 
such a plan and the execution of it would be an appro- 
priate function for the American Silver Producers’ 


Association. 
————  —— 


Who Did This? 


“MEMORANDUM FOR THE PRESS” from 
Ae Department of the Interior, heralding a 

“renewal of activity in the mining industry 
throughout the whole Pacific Coast district after the 
stagnation of recent years,” is based on “special reports 
from representatives of the Bureau of Mines.” Among 
other things it is stated that “all the large copper com- 
panies in Arizona are continuing operations on a 
reduced scale.” What about United Verde, which 
recently broke its highest war-time record; and Magma, 
New Cornelia, and United Verde Extension? The Coeur 
d’Alene district, says the report, is ‘very active in 
producing gold, lead, and zinc.”” We wonder who the 
Bureau of Mines representative was who placed gold 
first and overlooked silver entirely. The Bureau had 
better edit the stuff that the Department sends out 
citing the Bureau as an authority. 
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The Best Lining for Mills a 
Local Problem 


AST WEEK we published an article written by an 
[E nstshmen who has made a study of ball- and 
tube-mill liners. We believe this was interesting 
to a large number of our readers, not only because 
Mr. Miller went into considerable detail regarding the 
various designs of liners, but because of his detached 
viewpoint, being in another country, and because of 
his knowledge of the types of linings made by English 
and German manufacturers. 

The subject of economical linings for ball mills has 
been given a large amount of study by American manu- 
facturers, and perhaps more particularly by the large 
users of grinding equipment, since it is they who are 
more directly interested. The manufacturer must study 
the design of his mill, its bearings and driving mecha- 
nism, but the user is responsible for proper pulp density, 
speed of rotation, ball load, composition of balls and 
liners, and similar details coming under the head of 
operation. Millmen have found it easier to experiment 
with their ball mills than with most other units of 
their plants, and the economies that may be effected 
can be definitely calculated. 

Both the shape of liners and the material of which 
they are made have received a great deal of attention. 
The proper shape can well be studied by an inspection 
of the worn plates on the scrap heap. If one part wears 
much thinner than another, the original design for that 
particular work was faulty; either the place where the 
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wear is most noticeable should have beeen thicker, or 
other parts of the liner originally should have been 
cast thinner. There is a limit to the thickness, one 
of the factors being that if a plate is too thick it is 
difficult to harden it properly throughout its cross- 
section. There is also an obvious limit to the thinness 
of the parts which do not get much wear, for the plate 
must have the proper shape and be rigid. Separate 
pillow blocks, which may be used with successive sets 
of liners, may provide the necessary thickness where 
there is little wear. Those in charge of the Inspiration 
mill, in Arizona, have gone far in the development of 
such pillow blocks. 

Manganese steel has come to be a favorite material 
for liners, owing to its durability. Its cost is its biggest 
disadvantage, and some companies which maintain local 
foundries and which have convenient means for relining 
their mills frequently, find it more economical to use 
common hard white iron or semi-steel castings. The 
Homestake company, for instance, has definitely decided 
to give up the use of expensive alloy steels for this 
purpose, and to rely on the homemade product. 

The superintendént of almost any mill can well afford 
to experiment a little both as to the form and com- 
position of his liners. He must not judge too much 
by the practice adopted by some other progressive plant, 
for local conditions, both technical and economic, have 
a great deal to do with the solution of the problem. 
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Real Progress in World Affairs 
Me SIGNIFICANT than the financial and 


economic are the diplomatic and psychological 

aspects of the enthusiastic response of investors, 
both in the United States and in Great Britain, to the 
flotation of the $200,000,000 German bond issue. Where 
billions are involved, $200,000,000 is not much. But 
the public attitude that is revealed by the willingness— 
even anxiety—to subscribe to the bonds is reassuring. 
It indicates a recognition of the fact, which clear- 
sighted economists have seen all along, that without 
internal prosperity, or at least industrial activity, 
nothing in the way of adequate reparations could be 
paid by Germany. 

Heretofore, whenever plans have been proposed for 
the rehabilitation of Germany some British or Amer- 
ican interests have immediately become apprehensive 
that the revival of a particular industry in Germany 
would seriously injure a competing industry of their 
own; and they have been loath to lend assistance. That 
apprehension in many instances still persists; but 
apparently it is being submerged in the realization that 
the general public in Britain and America is tired of the 
unsettlement of affairs and is ready to make some con- 
cession to end it. Public sentiment will compel any 
recalcitrant interests to fall in line. In the long run 
they will probably share the benefit, for no real prog- 
ress can be made toward world recovery until Germany 
is revived. 

It is true that the British coal and steel indus- 
tries and some American chemical industries may 
suffer from the resulting competition, but ultimately 
they will gain, as a consequence of improved economic 
health throughout the world. So far as the non-ferrous 
metal industries are concerned, they have little to lose 
and much to gain. Especially should silver and copper 
producers find reason for satisfaction. 
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Mining Engineers of Note 
William Lincoln Honnold 


experience are characteristics of the successful 

mining engineer, of which W. L. Honnold is a 
conspicuous example. After special courses at Knox 
College and the University of Michigan, he entered the 
Michigan College of 
Mines at Houghton, his 
training being  broad- 
ened by work with the 
Geological Survey of 
Michigan and by pros- 
pecting. He discon- 
tinued his studies soon 
before graduation time, 
to accept a_ position 
with the Mahoning Ore 
Co., in Minnesota, where 
for three years he was 
associated with W. C. 
Agnew in the develop- 
ment, equipment, and 
early operation of the 
company’s iron mine. 
He received his degree 
from the Michigan Col- 
lege of Mines in 1895. 
Resigning as assistant 
manager of the Maho- 
ning company in 1896, he 
went to California to be- 
come superintendent of 
the California Explora- 
tion Co. and_ subse- 
quently manager of the 
Thorpe Gold Mining Co. 
Between 1899 and 1902 
he was consulting engi- 
neer in America to the 
Consolidated Mines Se- 
lection Co., of London, 
going to South Africa in 
1902 as consulting en- 
gineer for that company and its subsidiaries. He became 
managing director in 1912, a position held until 1915, 
when he engaged in war-relief work. Mr. Honnold’s 
achievements in South Africa deflect attention to the Far 
East Rand, where his group, by control of coal mines, 
had gold-mining rights over large areas of deeply under- 
lving gold-bearing formation. The first mine, Brakpan, 
brought to production in 1912, has paid good dividends 
regularly. In a paper read before the Institute in 1915, 
Mr. Honnold disclosed the pluck of his principals: 
“When first considered, its remoteness from known 
conditions rendered it a speculative venture; and even 
when $188,000 had been expended on boreholes and 
other preliminaries, the outcome was problematical. 
Thereafter, a further expenditure of $5,772,000 
was needed before the commencement of milling. Per- 
haps no more notable instance of the confidence which 
the Rand has inspired is available; and it is 
doubtful if there has been an issue of more vital im- 
portance to the industry.” Brakpan, therefore, was in 
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WILLIAM LINCOLN HONNOLD 





the nature of a pilot mine, the successful development 
of which led to the exploitation of Springs and West 
Springs, of particular interest to American metallur- 
gists because of the adoption of all-sliming. The area 
in this district now under control of Mr. Honnold’s 
company amounts to 
about twenty-five square 
miles. Other groups 
have also been active, 
with the result that the 
district’s output for 
1923 amounted to about 
two-thirds of the Rand’s 
total. During his stay 
in South Africa Mr. 
Honnold took an active 
and honorable part in 
the direction of the 
gold-mining industry as 
a whole. He was vice- 
president of the Trans- 
vaal Chamber of Mines 
and of the South Afri- 
can Institute of Mining 
Engineers. Mr. Hon- 
nold was in London be- 
tween 1915 and 1917, 
and in New York there- 
after until 1919, as 
director of the Commis- 
sion for Relief in Bel- 
gium. In recognition of 
these services King Al- 
bert conferred on him 
the following decora- 
tions: Comandeur de 
’Ordre de la Couronne 
and the Medaille Com- 
memorative du Comité 
National. He was also 
a recipient of the Med- 
aille Reconnaissance 
Francaise. After the armistice he went to Europe as 
representative of the Guaranty Trust Co., to arrange 
financial assistance to Belgian bankers. Subsequently, 
Mr. Honnold went to South Africa, having been instru- 
mental previously, in co-operation with Sir Ernest Op- 
penheimer, in forming the Anglo-American Corporation 
of South Africa, which in addition to its gold-mine hold- 
ings, already mentioned, controls the Consolidated Dia- 
mond Mines of South-west Africa, is interested in the 
diamond mines of Angola and is a member of the 
London Diamond Syndicate. Honnold in addition 
to being a permanent director of the Anglo-Amer- 
ican Corporation, is a director of the Rand Selection 
Corporation, Springs Mines, West Springs, and the 
Commission for Relief in Belgium Educational Foun- 
dation. He is a member of the Institute and of the 
Mining & Metallurgical Society of America, of the Geo- 
logical and the Chemical, Metallurgical & Mining socie- 
ties of South Africa, and of the Institution of Mining 
& Metallurgy, of London. 
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Breaking Ore at Utah Copper 


The Procedure Followed in Drilling, Blasting, and Sampling— 
Shovel and Car Equipment Used 


By George J. Young 


Associate Editor 


in Bingham Canyon, Utah, are divided into strip- 

ping the overburden and ore mining. Both in- 
volve rock excavation on a large scale from an open 
pit developed as a series of benches of varying height. 
The projected vertical height of the ore face is 1,100 ft. 
The thickness of ore is 556 ft. and the average 
thickness of overburden 115 ft. From 1910 to 1923, 
inclusive, the total ore mined was 100,365,176 tons and 
the total overburden removed 57,018,043 cu.yd. The 
maximum of ore mined in one year was in 1917, when 


M2 OPERATIONS at the Utah Copper mine, 





Aggregate total length of 
ore and capping prism 
558 rmiles 
Ln 1923, 403 miles 


Fig. 1—Visualization of ore and cap-rock tonnages 


12,542,000 tons was handled. 
11,167,800 tons. 

To visualize in some measure the foregoing figures, 
I have computed several prisms, each with a base of 100 
ft. square or an area of 10,000 sq.ft. The aggregate ore 
tonnage from 1910 to 1923, inclusive, forms a prism 
of this cross-section, 24.7 miles in length. The over- 
burden prism is 29.1 miles long. The two laid end to 
end cover 53.8 miles. During 1923, 11,167,800 tons 
of ore was mined, or an average of 31,908 tons per 
day on the basis of 350 days per year. On the same 
basis, an ore tonnage equivalent to a prism 100 ft. 
Square and 41.4 ft. in length was broken, loaded, and 
transported each day. The overburden prism would 
be 19.4 ft. long and of the same cross-section. Each 
day therefore requires the breaking of ore and rock 
equivalent to 608,000 cu.ft., or a prism 60.8 ft. long 
and 100 ft. square, assuming 350 days to the year. 

The total working crew, including stripping opera- 


In 1923, the output was 


tions, approximates 1,500 men. The average per man, 
including overburden, approximates 31.2 tons per shift. 
This includes mining and transportation from bench 
to waste pile and from bench to train yard. 

The overburden is quartzite and varies from hard 
rock to soft clayey material. It is extensively weakened 
by fracture planes and fissures. The ore, decomposed 
monzonite, is likewise extensively weakened by inter- 
secting fracture planes. It ranges from compact, 
medium hard to relatively soft material. The ore 
breaks small, with only a small proportion of oversize. 
Block-holing is only an incidental problem. The over- 
burden varies between wide limits, and some portions 
break large, although much of it gives no trouble in 
this respect. The angle of slope between benches 
ranges from 45 to 60 deg. The angle of repose of 
broken ore and overburden is 34 deg. 


DRILLING AND BLASTING PRACTICE 


Blasting practice has been developed over a period 
of years and has been reduced to the most direct pro- 
cedure. Simplicity is an important characteristic. 
Ingersoll-Rand piston drills (F24), 3.5-in. piston, have 
been used for a number of years and apparently satis- 
factorily meet the conditions peculiar to this operation. 
They are mounted on tripods which are used without 
leg weights. Solid steel is used. The starting bit is 
three inches in diameter and the bits in a set of eleven 
steels vary by 4 in. in successive diameters, the finish- 
ing bit being 14 in. in diameter. Cross bits are used. 
Compressed-air mains form a complete circuit on both 
sides of the open pit. Pipe sizes range from six to 
eight inches. Two-inch branches are placed on each 
level paralleling a two-inch water line. Branch pipes 
extend to the drills. Compressed air is supplied by a 
direct motor-driven Ingersoll-Rand and two belt-driven 
Nordberg compressors. 

Three kinds of holes are drilled—toe holes, bank 
holes, and vertical holes on the berm near the edge. 
The first two point down at a low angle. Toe holes 
are drilled from a position slightly above the bench 
level and are bottomed at about grade. They are 
spaced 10 to 15 ft. apart, depending upon the firmness 
of the ore. The depth of hole is 22 ft. The ground 
ravels to a certain extent, owing to the vibration of 
the drill and also to its fissured character. Two drills 
are operated to each shovel, one crew ahead of the 
shovel putting in bank holes and the other behind the 
shovel putting in toe holes. Vertical holes near the 
edge of the bank are put in as needed. 

When drilling continuously for a shift, a drill crew 
will average a footage of 30 ft. The sequence of the 
holes is shown in Fig. 2. The toe hole is first blasted, 
which gives a position for drilling; the next hole above 
is blasted, and gives a drilling position for the third 
hole. The last or vertical hole is drilled from the 
bench. Two holes between the top and toe holes are 
generally required for breaking a bench from 75 to 
90 ft. in vertical height. 
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Fig. 2—Blasting a high 


All drill holes are sprung. The toe holes are sprung 
in sequence in groups of fifteen. The first springing 
charge is five sticks (14x8 in.) of powder, followed 
by one bucket of water. A primer with a short fuse 
is ignited and sent to the bottom with a tamping stick 
and the charging pipe withdrawn. All powder is 
charged through a 14-in. pipe, 20 ft. long. A wooden 
tamping stick is used to slide the powder down to the 
bottom, a number of sticks being placed in the pipe and 
then sent tothe bottom. After the first chambering shot 
the tamping stick is run in and withdrawn and tested for 
temperature. The charging pipe is placed in position 
and fifteen to twenty sticks are run in. Two buckets of 
water are then poured in through a funnel which is 
made from the packing paper of the explosive. A 
primer is inserted and the pipe is withdrawn. A third 
priming charge, thirty-five to forty sticks, follows the 
same procedure, with the exception that four buckets 
of water are used. The fourth or last priming charge 
consists of seventy-five sticks, or more, of powder 
followed by six buckets of water. This completes 
chambering and the hole is ready for the final charge, 
which consists of five or six boxes of powder. The 
water serves the purpose of stemming. 

Extra L.F., 40 per cent Hercules powder is used for 
wet holes and Red H, 60 per cent for dry holes. Both 
are No. 4 ammonium nitrate powders. A wet hole is 
indicated by the fact that the tamping stick is wet 
when removed. No. 6 caps are used. A 24-ft. fuse is 
used for priming shots; for final blasting a fuse length 
of slightly over 6 ft. is used. Eight are cut from a 
50-ft. length of fuse. All fuse is cut by one man. 
Caps are crimped and the prepared fuses made up in 
bundles with the case and coil number attached to a 
tag on each bundle. Fuses are handled in sacks and 
are temporarily stored in a sheet-iron box 3 ft. long 
by 18 in. wide, one of which is placed on each level 
in a protected position at a distance from the magazine. 
A sheet-steel magazine on each bench for powder storage 
is protected on the top and sides by old railroad ties. 
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Fig. 3—Blasting twelve holes. Three teams spit fuses 
and load primers. Route taken by each team 
shown by lines 
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A single primer is used for springing shots. The 
cap is placed in the side and the short fuse length laced 
through the cartridge and sometimes looped around the 
top and held with tape. For final or main blasts two 
primers are used. These are placed in the cartridge 
and laced through and taped. Springing holes is done 
systematically, the blasting team of two men working 
on a hole and when finished going to the next hole, 
From three to five men to a shovel attend to blasting 
operations. Main blasts are exploded in groups of six 
to ten holes and sometimes twelve to sixteen. The pro- 
cedure with twelve holes is as follows: the holes are 
grouped in threes and three teams of two men each han- 
dle the primers. The three teams take the three holes 
inagroup. Fuses are spit and the primer cartridge sent 
down into the hole. Pipes are removed and each team 
proceeds to the corresponding hole in the next group, 
and so on to the last group, as shown in Fig. 3. 

The twelve holes are blasted in sequence in groups 
of three. The time interval between each blast is 
short. No. 1 hole cushions No. 2 blast, and so on down 
the line. Long experience has resulted in the work 
being done rapidly in the necessarily short time. The 
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Fig. 4—Sketch showing bench angles and angle of 
repose of broken ore 


time for a six-foot fuse is six minutes or more, and 
the fuses are usually spit in half that time. 

The number of men employed on drilling and blast- 
ing operations varies with output, but when I visited 
the pit, the average number was 140. All of these men 
are under the charge of the blasting foreman, James 
Steele, who has been at this work for twenty-one years, 
and an assistant foreman. The explosives ratio is one 
pound to six tons of ore. In April, 1924, the average 
on ore and overburden was 226 lb. per 1,000 cu.ft., or 
approximately 0.15 lb. per ton. Caps and fuse cost 
$0.0007 per cubic yard. Including fixed general and 
maintenance charges, the mining costs in 1923 were 
approximately $0.35. This includes loading and trans- 
fer to train yards and 12.5c. for stripping. The actual 
direct cost of mining was 22.38c. per ton, which in- 
cludes 3.2c. for fixed and general charges. 

The height of benches varies from 65 ft. to a maxi- 
mum of 222 ft., and averages 70 ft. The benches are 
convex toward the hill. Each joins with the switch- 
back system, which is on a maximum 4 per cent grade 
and connects with the train yards. There are seventeen 
benches, and one shovel is operated upon a bench. Only 
one shovel cut is required on the low benches, but on 
the high bench three cuts are necessary. In Fig. 4 
the limiting angles of the faces of the bench and re 





October 25, 1924 


Engineering and Mining Journal-Press 


Successive steps in blasting holes at Utah Copper Mine 


2. Loading a charge for chambering. 
mg shot sends a stream of fine material a considerable distance. 


protected from flying rock by railroad ties. 


1. Drilling toe holes. 


pose angle of the broken ore are shown in approximate 
relationship for an average as well as for the highest 
bench. The general angle of slope of ore face is 35 deg. 

Shovels are advanced from the south to the north 
following the completion of blasting operations. Drill- 
ing of toe holes is done in the wake of the shovel. 
These are chambered and blasted in groups. The drill- 
Ing of the bench holes and completion of the blasting 
IS in advance of the shovel a sufficient distance to 
avoid interference. A new cut is ready for the shovel 
to begin upon as soon as it has finished. The sequence 
of operations, which are the same in overburden and 
ore, is shown in Fig. 5. 

Two zones of operations are established, one from 


8. Preparing the primer. 4. 


Ready to insert primer. 5. The chamber- 
6. Powder magazines are made of light sheet metal and are 


the top down to and including L level and the other from 
L level down. A general foreman is in charge over 
each zone. He is responsible for steam-shovel opera- 
tions and transportation. A powder foreman is as- 
signed to each zone. A general track foreman with 
two assistants has charge of all tracks and is respon- 
sible for their maintenance in pits and at dumps. A 
general superintendent, J. D. Shilling, is in charge of 
all operations. 

A field and office force of engineers is maintained 
whose duties are to plan and lay out construction work 
and trackage and to prepare operating maps. The 
position of the benches is determined at intervals. 
Estimates of quantities, sampling, and the compilation 
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Fig. 5—Sequence of blasting operations on benches 


of statistics are additional duties. G. C. Earl is in 
charge of the engineering department. 

The maintenance of a uniform grade of ore is one 
of the important operating problems. Data of ore 
grades in different parts of the orebody are available 
from drill holes, underground workings, and miscel- 
laneous sources. These are plotted on tracings, and 
blueprints of them are used by the engineers to ap- 
proximate the grade of ore at any point on a given 
cut. Samples are taken after the shovel on the new 
bank before it is blasted. These are groove or chip 
samples at 10-ft. intervals. In addition, samples are 
taken at the toe of the ore pile daily, and these deter- 
mine the disposition of the ore. 

Assays are made on samples to determine the pro- 
portions of copper in oxidized as well as that in sul- 
phide form. These results are also taken into con- 
sideration in holding up the grade of the shipments. 
During 1923, the average ore grade was 1.12 per cent 
copper. The problem of the engineer who may have 
ten or fifteen steam shovels in ore at certain points on 
any one day is to secure the bulk of his day’s output 
from shovels operating on ore of shipping grade and 
restrict the tonnage of shovels on lean ore to such a 
quantity as can be balanced by the output of shovels 
in ore of richer grade. The difficulty increases as 
the number of shovels operating in shipping grade 
decreases and the number on lean ore increases. With 
all the shovels operating on ore below shipping grade, 
the mill feed naturally suffers. 

An interesting feature of the sampling work is the 
drilling of additional sample holes to depths exceeding 
1,800 ft. Two well-drilling rigs equipped with wooden 
derricks are in use. Holes are started at a diameter 
of 26 in. and cased with stovepipe casing. The cuttings 
from each five feet of hole are reduced in a small 
sampling mill to a 25-lb. sample. The bailer is dis- 
charged into a chute, which in turn discharges upon 
a 4-in. mesh screen, the oversize going to a sample 
grinder (coffee-mill type). Undersize and oversize are 





Use of well drill equipment for ore exploration. 
Note size of casing 
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laundered to a thickener (Callow cone), the discharge 
of which passes over a sample cutter. The sample is 
dried and sacked. 

In 1921, five holes were drilled, aggregating 2,113 
ft.; in 1922 four holes were completed, aggregating 
5,018 ft., and in 1923 two holes were completed, aggre- 
gating 1,912 ft. At the time of my visit one deep 
hole was being drilled and in addition a crosscut was 
being driven from the Ohio mine for sampling 
purposes. 

At the time I visited the pit, twenty shovels were 
employed in day operation and six at night. The day 
shift begins at 6 a.m. and the night shift at 4 p.m. 
All of the twenty-three shovels except two, which are 
electrically operated, are steam shovels. The greater 
number consist of 91 Model Marions. In addition, 
Atlantic and Bucyrus types are employed. Twelve 
shovels are equipped with manganese steel, 43-cu.yd. 
buckets of the Mesabi type; one has a 5-yd.; two have 
24-yd., and the remainder are provided with 33-yd. 





Electrically operated shovel in ore 


buckets. All of the shovels are equipped with Bucyrus 
caterpillar tractors except two of the Atlantic type 
and two No. 60 Marions. One electrically operated 
shovel is equipped with direct-current and the other 
with alternating-current motors. 

For transporting overburden, ninety 30-yd. Clark 
cars are employed. For coal service 12-yd. Oliver cars 
are used. For ore handling, 800 80-ton steel cars 
are available, which includes those in use and those in 
the repair shop. These cars were formerly of the 
bottom-dump type, but have been largely converted to 
solid-bottom cars, which are dumped at the mills by 
revolving tipples. Locomotives exceed fifty in number, 
including twenty-six 50-ton (16 by 24) Porter four- 
driver type, five 15 by 24 Porters, two (9 by 10) Bald- 
win tender-type, and seven Baldwin switch engines 
(22 by 26) of different weights. In addition, two 
20-ton and one 120-ton locomotive cranes are in use. 
Four spreaders, two of the Bucyrus and two of the 
Jordon type, are available for use upon waste dumps. 

The details of ore and waste handling equipment 
have been enumerated chiefly because of the extremely 
large quantities that are handled. A maximum output 
of 45,000 tons of ore can be maintained with the 
present equipment, part of which is necessarily in the 
shops for repair. Although twenty shovels are oper- 
ated in ore and overburden, ten could load 30,000 tons 
per day economically. The requirements of selecting 
ore from different parts of the pit and in varying 
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Steam shovel showing caterpillar tractor equipment 


amounts to maintain a specified shipping grade imposes 
a condition that increases the amount of active equip- 
ment over that required merely for loading. 

The most important recent change in equipment was 
the introduction of caterpillar tractors in place of rail- 
road trucks on the steam shovels. This change in- 
creased the mobility of the shovels and practically 
eliminated the shovel pit crew. It also enables the 
shovels to retreat back from a caving bench rapidly 
enough to escape piling up at the front of the shovel. 
Delays in moving to a new working position are 
eliminated. The tractors can be removed from a shovel 
and replaced by railroad trucks, and the shovel taken 
from the pit, in a day. The shovel can be returned to 
the pit in one and a half days. 

The two electrically operated shovels were introduced 
for experimental purposes. They have been so success- 
ful that all of the shovels are to be electrically equipped, 
and the steam engines and boilers will be discarded. 
This change will reduce the traffic on the hill by 
eliminating the necessity for coal distribution. It will 
save power but not labor. It is of interest to note that 
after an exhaustive test of direct-current and alter- 
nating-current installations, the decision has been made 
to use alternating-current equipment. Differences in 
maintenance costs led principally to this decision. 

The amount of equipment and the severe service to 
which it is subjected necessitate well-equipped repair 
shops. Two principal shops in charge of a master 
mechanic are maintained, one for shovels and locomo- 
tives and the other for cars. Each is under a separate 
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Electrically operated shovel loading cap rock 


foreman. Roundhouse service for locomotives is also 
provided. A drill sharpening shop is placed on one of 
the upper levels near the compressor plant. Power is 
delivered at 44,000 volts to transformers near the com- 
pressor house and stepped down to 5,000 volts. It is 
stepped down to 440 volts at the points required. A 
5,000-volt line supplies current to the two electrically 
operated shovels. 

Labor difficulties have been overcome by an employees’ 
general committee consisting of three men from each 
of the eight departments who are elected by the men 
in the department. One man serves for a year and 
the other two serve for six months, the man securing 
the highest vote taking the year term. The com- 
mittee meets once a month by itself and once a month 
with the management. An accident and welfare man 
is in charge of the safety work. 

The company carries its own compensation insur- 
ance. The employees maintain an Employees’ Welfare 
Association which gives aid and assistance to its 
members as needed. This is supported by small monthly 
payments. In addition, an athletic association plays its 
part. Recently the Utah Copper Co. erected a mag- 
nificent club house, called the Gemmell Memorial Build- 
ing, in Bingham Canyon, for the enjoyment of the em- 
ployees. A feature of this building is a well-appointed 
gymnasium. 

Acknowledgment is made of the courtesy of the com- 
pany and L. S. Cates, its general manager, and his 
assistants, who patiently helped me in gathering the 
data for this article. 





Transporting ore down hill over series of switchbacks. 
Three trains moving down 


Fuses are stored in iron boxes placed in protected 
positions away from powder magazines 
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Intersecting Fracture Zones and 
Mineral Districts 


Geological Interpretations of Value to Prospectors 


By Charles A. Porter 


MONG MINERS of half a century ago it was the 
common belief that ore deposits occurred within 
regions of weakness in the earth’s crust. This 

principle proved of limited worth to them, however, as 
every mountain range marked a line of extensive frac- 
turing, and it was no difficult matter to find hundreds 
of square miles of such disturbed areas that failed to 
show even faint indications of mineralization. These 
early-day adventurers observed a more definite indica- 
tion in the presence of “porphyry,” and this, along 
with fissuring, became the recognized accompaniment 
of mineral deposits. Later the geologists elaborated 
and refined the “porphyry” idea, adding the principle 
of deep-seated solutions, the final result being the 
igneous theories of today. Little attention has been 
paid, however, as to why ore-forming igneous agencies 
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Fig. 1—Location of mining districts near east-west line 
of uplift transverse to north-south ranges 


Adapted from U. S. Geological Survey topographic maps 





have chosen one locality in preference to many others 
that might easily be considered just as favorable. 

Many mountain ranges display huge scarps that 
could not exist without faulting extending to great 
depths. Yet these faults are commonly barren for their 
entire length. It is the object of this paper to throw 
some light upon these questions and to point out some 
conditions that mark the differences between mineral 
and non-mineral lands. 


PARK CITY DISTRICT AT AN INTERSECTION 


Beginning at a point marked by the Park City mining 
district, in the Wasatch range in Utah, which strikes 
northerly and southerly, another range known as the 
Uintah Mountains extends about one hundred and fifty 
miles easterly. The Wasatch and Uintah ranges, in 
common with mountain ranges in general, mark lines 
of faulting and folding, and it may be significant that 
the Park City mining district occurs where the line 
of the Uintah disturbance enters that of the Wasatch 
range. 

The line of easterly and westerly fracturing does not 
terminate as it enters the north and south break, but 
it evidently continues through the Wasatch range; and 


after swinging slightly southward, passes through the 
Park City, Cottonwood, Alta, and American Fork min- 
ing districts. It crosses the lowlands west of the 
Wasatch, and becomes again a topographical feature 
in the form of a ridge of such magnitude as to divide 
these lowlands, north and south, into the Salt Lake and 
Utah valleys. This condition may be seen by reference 
to Fig. 1, based on parts of the Salt Lake and Tooele 
topographical sheets of the U. 8S. Geological Survey. 
The ridge, in a manner similar to the Uintah Mountains 
as they reach the Wasatch, is in turn lost as it enters 
the Oquirrh range, the latter lying parallel to the 
Wasatch and about fifteen miles from it. A _ ridge 
again appears on the western side of these mountains, 
dividing the lowlands, as before, into two separate 
valleys, known respectively as the Tooele and Rush 
valleys. Then we again find this ridge is also lost as 
it enters the Stansbury range. The cross fracture 
seems to end here, and there appears to be no evidence 
of its existence in the lowlands further west. 

A pronounced widening of the Stansbury Mountains 
will be observed opposite where the ridge meets the 
range. This condition also occurs in the Oquirrh and 
Wasatch mountains. Along with this widening the 
yvreatest elevations are to be noted in all three of 
the ranges. From these observations it seems there 
can be little doubt that the cross fractures were factors 
in determining the character of the north-south ranges 
at these points. 


PHENOMENA OF INTERSECTING MINERAL AREAS 
AND FRACTURE ZONES 


In the Oquirrh Mountains, the Mercur (Lewiston), 
Ophir, and the Bingham Canyon districts are found. 
This is illustrated by Fig. 1. The deposits at Bingham 
occur from one to three miles south of the spot marked 
Bingham, which is the site of the old depot at the lower 
and northern end of the town. Though these deposits 
are in the area of the uplift and widening of the range, 
it will be noted that they are not directly in the path of 
the cross fracture, but there is evidently a connection 
between the widening of the range and the cross frac- 
ture, and presumably the deposits as well. The 
phenomena of mineral districts occurring at or near 
intersecting zones of disturbance are exceedingly com- 
mon in the Basin Region of the western part of the 
United States, and this peculiarity of not being in what 
appears to be both lines of maximum movement is also 
of frequent occurrence. The reason for this is, perhaps, 
not impossible to determine, but it will not be discussed 
here, as this paper will be confined as closely as possible 
to a statement of facts.’ 





1Since writing the foregoing, my attention has been called to 
the tenth chapter of “The Ore Magmas,” by J. E. Spurr, where 
the general argument outlined here and the influence of the 
Uintah Uplift has been discussed. It has been deemed advisable, 


however, to make no changes in the present paper upon the 
Uintah discussion, as the subject has been approached from 4 
different point of view. The reader should also note that there 
is evidence in “The Ore Magmas” which has not been touche 


upon here. 
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Fig. 2 is based on a portion of the topographical 
sheets of the Virginia Quadrangle, showing the loca- 
tion of Virginia City, Nev., which rests directly on 
the apex of the Comstock Lode. It will be seen that the 
lode occurs where the northeasterly and southwesterly 
Flowery range abuts against the northerly and south- 
erly Washoe range. In this case we have not merely 
the intersection of a range and a ridge, or some smaller 
geological feature, but, instead, the intersection of two 
fully developed mountain ranges. The extent and in- 
tensity of the mineralization of the lode is well known, 
and it may be that the degree of mineralization was 
not entirely dissociated from the magnitude of the 
intersecting fracture zones. This is a feature that will 
be touched upon later. 


EXAMPLES IN THE SOUTHWEST 


Other instances of the occurrence of ore deposits at 
the intersection of fracture zones may be easily cited. 
In the Cerbat range, north of Kingman, in Arizona, 
a heavy mineralized belt occurs, the ores containing 
zinc, lead, gold, and silver. The mineralized area 
extends diagonally across the range from Stockton Hill 
to the town of Chloride, a distance of about twelve 
miles. To the northwest of Chloride and along the 
strike of the mineralized zone, a ridge is again found 
dividing the lowlands into the Detrital and Sacramento 
valleys, and to the southeast, on the extension of the 
mineral belt in that direction, a succession of buttes 
appear, their tops being still above the deep detritus 
of the Wallapi Valley. The intensity of the cross- 
fracturing is difficult to estimate in'this instance, as 
the terrain is old geologically and has evidently been 
subject to unusual erosion. That the cross-fracturing 
has extended far beyond the region of mineralization 
is again evident, as in the cases of the Comstock Lode 
and the Uintah break. 

An old district which has produced considerable 
quantities of lead-silver ore, and which is situated in 
the Pilot range in northwestern Utah, and known as 
the Tecoma district, affords another example of ores 
occurring at the intersection of fracture zones. About 
two miles north of the mineralized area the mountains 
decrease abruptly to a line of low hills and buttes, 
which continue along the strike of the range toward the 
northeast, and another line of hills branching further 
back toward the deposits forms a “Y” with the range. 
The ores in this instance occur directly where the 
prolonged strike of the two lines of hills would inter- 
sect. The northwest fracture is marked at its junction 
with the main range by conspicuous volcanic plugs and 
craters. This line of fracturing can be traced north- 
ward until it enters the edge of what probably should 
be called the Toano range, as the latter swings to 
the east at this point, the meeting of the line of hills 
and the Toano mountains being marked by the pres- 
ence of a low grade lead-silver deposit, which is known 
as the “Jackson Mine,” the mine having made ship- 
ments of ore at various times. The northeast line of 
hills continues for perhaps ten miles, where it also 
encounters an easterly and westerly range, at a point 
which is locally reputed to contain deposits of tungsten. 


AN ILLUSTRATION FROM NEVADA 
The Delano district, in Elko County, Nev., which has 
been producing lead-silver ores for the last forty or 
fifty years, is another example of a ridge intersecting 
4 mountain range, the ridge evidently being the con- 
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tinuation of a range which ends abruptly about two 
miles northeast of the mineralized area. This district 
exhibits an unusual condition. The main workings are 
in the crotch of two prominent spurs, and to a casual 
observer these spurs would seem to indicate cross frac- 
tures. The northwest-southeast spur has been formed, 
however, by the lifting action of large masses of 
intrusives, and it does not extend beyond the influence 
of the local disturbance; hence this fracturing could 
not have been a preliminary factor in the formation 
of the deposits. 

The Bonanza King mine, in San Bernardino County, 
Calif., occurs at the intersection of the Hackberry and 
the Providence ranges. The Providence range trends 


TRUCKEE 
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MOUNTAINS 


Fig. 2—Location of Comstock mines (at Virginia City), 
at intersection of the north-south Washoe range and 
the northeast-southwest Flowery range 
Adapted from U. S. Geological Survey topographic maps 


northeasterly, and the Hackberry range lies easterly 
and westerly. This mine is an old one, its large dumps 
attest considerable former activity, and it is reputed 
to have produced some very rich silver ore. 

In the study of intersecting fracture zones and 
their effect upon ore deposition another class of cross 
fractures was early noted. These were such as form 
lines of weakness across mountain ranges, and by 
affording conditions favorable to more rapid erosion 
than the main portion of the range, have resulted in 
the formation of “passes.” These “passes” have some 
common characteristics. They are usually broad, with 
their bottoms relatively flat. They cross the ranges 
in straight lines, although not necessarily at a right 
angle, without displaying the sinuosities of the normal 
canyon, and do not show the common tendency to nar- 
row down just before the summit is reached. They 
seem to result from transverse stresses within the 
range itself, and show no evidence of the fractures 
extending beyond the flanks of the mountains. These 
conditions are often associated with granitic intrusions, 
and are frequently accompanied by small amounts of 
ore. The mineralization of eight different cases of this 


class which have come under my notice has ranged 
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from irregular small stringers to deposits that have 
paid moderately for their stoping; but in no instance 
has a deposit been noted that realized the entire expense 
of mining. Hence, it cannot be said that, as far as 
observed, a “mine” has resulted under these conditions. 


THEORETICAL CONSIDERATIONS 


Why this occurrence of intersecting mountain ranges, 
and other evidences of cross-fracturing in connection 
with mineral districts, has been ignored in the general 
literature of ore deposits is a question difficult to 
answer. So, also, is the failure to realize the sig- 
nificance of the much-studied Comstock Lode, occurring 
at the junction of two mountain ranges. It must be 
evident that the examples adduced in this paper cannot 
be mere coincidences, nor can other and more numerous 
instances that have come under my notice. Indeed, it 
is difficult to find epigenetic deposits in the West 
that do not show some evidence of cross-fracturing 
that has existed prior to the local igneous activity, 
and which also extends far beyond the possible influ- 
ence of the latter. This statement is made in the 
light of ten years’ experience and observation after the 
idea of intersecting zones was first conceived. It may 
not be impossible that cross-fracturing is the essential 
forerunner of ore deposition. The Basin region itself 
is a network of intersecting fractures. In it are a 
succession of parallel north and south ranges which 
abut against the northwesterly Rockies on the north 
end, and the southeasterly ranges that begin with the 
Sierras and continue along into Mexico on the south 
end. Within the Basin itself cross ranges also occur. 
The Excelsior range in southwestern Nevada, and the 
uplift that crosses northern Nevada and southern 
Idaho, as well as the Uintah break, are examples to the 
point. In South America, Peru has been the locus of 
extraordinary deposits. Is it an accident that the 
straight line of the Andes Mountains from the south is 
abruptly shifted to the west and forms a shoulder in 
the South American continent? Or is this sudden 
change the result of a side thrust and cross-fracturing 
on a huge scale? And if the latter, did this fracturing 
constitute the first step toward the mineral deposits of 
the country? 

Another point of pronounced mineralization in the 
Cordillera occurs in Alaska. It will be remembered 
that running outward from the Aleutian peninsula a 
chain of islands extends westward until it meets 
the Kamchatka peninsula of Siberia. This line of 
islands, and the peninsula also, is a region of earth- 
quakes, and evidently follows a zone of fracturing 
which, from its influence upon the topography of Alaska 
and its remarkable continuity, must be the result of 
extensive and deep-seated causes. It should be pointed 
out that the eastern shore of Asia is in a general 
straight line with the Rocky Mountain system. This 
may readily be seen by looking downward from a point 
above the North Pole upon a common terrestrial globe. 
Hence the Aleutian disturbance forms a great curve 
with its two extremities resting on an uplift that has 
been influential in the forming of the western coast 
of America and of eastern Asia. 

It will be seen from the foregoing that the Cordil- 
lera form a succession of intersections excepting in the 
southern part of South America. The Sierra Nevada 
presents similar conditions for its entire length. It 
intersects with the Basin ranges toward the south, as 
has been pointed out in the foregoing, and shows cross- 
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fracturing with the Siskiyou Mountains in northern 
California, the latter range evidently being associated 
with the uplift across northern Nevada, as it lies in the 
same strike. In the states of Washington and Oregon, 
despite the immense size of the Cascade range, there is 
an almost entire absence of ore deposits, as well as a 
scarcity of intersecting mountain ranges. The north- 
ern parts of the Appalachian range have shown only 
a few scattered deposits, and there appears to be no 
general mineralization excepting at the southern end, 
where considerable gold has been mined. But here 
again evidence of intersecting fractures is found. Upon 
a relief map prepared for the United States Museum 
by Edward F. Howell, and modeled in 1893, an eleva- 
tion is shown extending directly west from the western 
flank of the Appalachians in northern Alabama and 
continuing halfway across the State of Mississippi. 
This elevation is nearly 150 miles long, and forms a 
divide over its entire distance, sharply separating the 
drainage into north- and south-flowing streams. The 
western end of this uplift is lost as it enters the 
Mississippi Valley. It is to be noted, however, that on 
the opposite side of the valley, about two-hundred 
miles distant and directly along the same strike, the 
clearly demarked southern edge of the Ozark uplift is 
to be seen. It is not impossible that these uplifts are 
only parts of the same disturbance. 


EFFECTS OF EROSION 


The suspected denudation here closely resembles a 
condition at Oatman, Ariz. The deposits in the latter 
place are upon the western slope of the Black range. 
In Oatman proper they occur along a line of northwest- 
southeast fracturing which meets the line of north- 
south fracturing of the range. The Gold Road mine, 
about one mile northward, and the Gold Ore, still fur- 
ther in the same direction, occur under the same 
conditions. The northwesterly fractures evidently be- 
long to the same system. As these fractures extend 
west they approach the Colorado River valley, and any 
former irregularities that may have resulted from the 
movement that made the northwest fissures would have 
been swept away in the intense erosion to which the 
valley region has been subjected. On the opposite side 
of the river, a mountain range may be seen with its 
end scoured away until it is lost in the common level 
of the valley, affording an example of what appears to 
have occurred in the Mississippi Valley. 


Telephone Companies Large Copper Users 


In the telephone and telegraph systems of the United 
states alone, more than 800,000,000 Ib. of copper are 
already employed, according to the Copper and Brass 
Research Association. The world’s telegraph and tele- 
phone systems have already consumed 1,300,000,000 Ib. 
of copper, and are now using it at the rate of 
200,000,000 Ib. additional each year. The world also 
is girdled by 20,000,000 lb. of copper in submarine 
cables. 

Into our American street-railway systems has gone 
675,000,000 Ib. A ten-car subway train alone contains 
about 40,000 lb. of copper; an ordinary street car 
2,500 Ib. 

Most people think of a steam locomotive as the iron 
horse, but 3,000 lb. of copper have entered into its con- 
struction; and about 100,000,000 Ib. goes annually into 
the journal boxes of railroad freight and passenger cars 
in the form of bearings. 
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Washing Residues from Copper Ore Leaching 
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and How Calculations Are Made 
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ods, after the leaching operation, it is obviously not 

possible to make a complete separation in one step 
of the solution and the treated residue. If one is leach- 
ing by percolation, after drawing off as much as possible 
of the main solution, the leached ore will retain more or 
less solution, proportional to its moisture-retaining 
characteristics and the fineness of crushing. If the 
treatment is by agitation, then drawing off as much 
solution as possible after settling will leave more or less 
of the main solution remaining with the residue, de- 
pending on its settling characteristics. Therefore a 
part of practically all leaching processes is the recovery, 
by some method of washing, of as large a percentage as 
possible of this residual solution. 

This necessity for washing, of course, involves the 
production and handling of quite large amounts of wash 
solutions, all of which are more dilute, and some much 
more so, than the main solutions. Because evaporation 
is usually not practicable, on account of its cost, these 
dilute wash liquors cannot usually be raised to the same 
strength as the main solutions, and their handling is a 
serious problem for any leaching method. This is par- 
ticularly true when, for example, the main precipitation 
operation is electrolysis, as the plating out of copper 
from very dilute solutions is usually not practicable. 
In such a copper-leaching flow sheet, therefore, the 
alternatives are offered of treating the dilute wash 
liquors by some other method, such as iron precipitation, 
or of handling them so that they can be kept in balance 
and absorbed into the main solutions. The first involves 
the so-called solution discard, which, although some- 
times unavoidable, is usually objectionable because of 
the production of a considerable amount of cement 
copper at usually a higher cost per pound than by the 
main electrolytic method. 


I: THE TREATMENT of copper ores by wet meth- 


ELEMENTARY PRINCIPLES OF WASHING 


Some uncertainty appears to exist as to the theory of 
washing, and especially as to the possibility of main- 
taining constant total volumes of solutions in any leach- 
ing method, and what is elementary in what follows to 
those familiar with the subject may therefore be excus- 
able. A complete discussion of washing would be too 
long for present consideration. 

Maintaining a constant total volume of main solutions 
and washes without any discard is entirely possible 
under favorable circumstances, and this result, which is 
of course desirable, depends on the following simple 
conditions: In leaching any copper ore, with respect to 
the soluble constituents other than copper, one has obvi- 
ously the following cases: 

(a.) The amount of any soluble constituent dissolved 
from the ore per cycle is greater than the amount of the 
same constituent remaining in the moisture finally dis- 
charged with the tailing. 


(b.) The amount of any soluble constituent dissolved 
per cycle is equal to or less than the amount finally dis- 
charged in the moisture with the tailing. 

For ores coming under (a) a discard must be made, 
for obviously a constant accumulation of the dissolved 
material in question would otherwise result, finally re- 
sulting in saturation. Many ores come under this class, 
but there are also large amounts of ore of the second 
kind, and with such ores, it is possible to maintain con- 
stant total volumes without discard under proper oper- 
ating conditions. This is obvious from the following: 
Assume any total volume, say a gallons, of main leach 
liquor; assume any number v7 of separate washes of 
volume b gallons each; assume that the moisture in the 
incoming ore is equal to the evaporation per cycle; and 
assume that all washes are equal in volume, and also 
equal in volume to the fresh water added per cycle and 
to the volume of moisture discharged with the tailing. 
Under these conditions, operate by adding in each cycle 
the first strongest wash to the main solution, and for 
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Fig. 1—The maintenance of constant solution volume, 
moisture in tailing equal to fresh water added. 





successive cycles, advance each wash, the second wash 
for the first cycle becoming the first strongest wash of 
the second cycle. 

At any time, under these conditions, the total volume 
of solutions and washes will be (a + nb) gallons, and 
as in each cycle b gallons of fresh water is added, and 
the same amount of } gallons is discharged with the 
tailing, constant volume evidently will be maintained. 
When the moisture in the ore is greater or less than the 
amount of evaporation per cycle, a corresponding ad- 
justment must be made in the unit volume of new fresh 
water per cycle. Of course, also, when the moisture in 
the incoming ore is more than the evaporation, the dif- 
ference between incoming moisture and evaporation 
must be sufficiently less than the unit volume to permit 
of a sufficiently large unit volume of fresh water. Pro- 
vided the above conditions are maintained, the conclu- 
sion as to the maintaining of constant volume holds 
true for percolation, agitation and decantation, or agi- 
tation and filtration. The diagram printed above, Fig. 1, 
illustrates the foregoing. 

Some leaching methods require definite percentages 
of reagents in solution other than the acid which is the 
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from irregular small stringers to deposits that have 
paid moderately for their stoping; but in no instance 
has a deposit been noted that realized the entire expense 
of mining. Hence, it cannot be said that, as far as 
observed, a “mine” has resulted under these conditions. 


THEORETICAL CONSIDERATIONS 


Why this occurrence of intersecting mountain ranges, 
and other evidences of cross-fracturing in connection 
with mineral districts, has been ignored in the general 
literature of ore deposits is a question difficult to 
answer. So, also, is the failure to realize the sig- 
nificance of the much-studied Comstock Lode, occurring 
at the junction of two mountain ranges. It must be 
evident that the examples adduced in this paper cannot 
be mere coincidences, nor can other and more numerous 
instances that have come under my notice. Indeed, it 
is difficult to find epigenetic deposits in the West 
that do not show some evidence of cross-fracturing 
that has existed prior to the local igneous activity, 
and which also extends far beyond the possible influ- 
ence of the latter. This statement is made in the 
light of ten years’ experience and observation after the 
idea of intersecting zones was first conceived. It may 
not be impossible that cross-fracturing is the essential 
forerunner of ore deposition. The Basin region itself 
is a network of intersecting fractures. In it are a 
succession of parallel north and south ranges which 
abut against the northwesterly Rockies on the north 
end, and the southeasterly ranges that begin with the 
Sierras and continue along into Mexico on the south 
end. Within the Basin itself cross ranges also occur. 
The Excelsior range in southwestern Nevada, and the 
uplift that crosses northern Nevada and _ southern 
Idaho, as well as the Uintah break, are examples to the 
point. In South America, Peru has been the locus of 
extraordinary deposits. Is it an accident that the 
straight line of the Andes Mountains from the south is 
abruptly shifted to the west and forms a shoulder in 
the South American continent? Or is this sudden 
change the result of a side thrust and cross-fracturing 
on a huge scale? And if the latter, did this fracturing 
constitute the first step toward the mineral deposits of 
the country? 

Another point of pronounced mineralization in the 
Cordillera occurs in Alaska. It will be remembered 
that running outward from the Aleutian peninsula a 
chain of islands extends westward until it meets 
the Kamchatka peninsula of Siberia. This line of 
islands, and the peninsula also, is a region of earth- 
quakes, and evidently follows a zone of fracturing 
which, from its influence upon the topography of Alaska 
and its remarkable continuity, must be the result of 
extensive and deep-seated causes. It should be pointed 
out that the eastern shore of Asia is in a general 
straight line with the Rocky Mountain system. This 
may readily be seen by looking downward from a point 
above the North Pole upon a common terrestrial globe. 
Hence the Aleutian disturbance forms a great curve 
with its two extremities resting on an uplift that has 
been influential in the forming of the western coast 
of America and of eastern Asia. 

It will be seen from the foregoing that the Cordil- 
lera form a succession of intersections excepting in the 
southern part of South America. The Sierra Nevada 
presents similar conditions for its entire length. It 
intersects with the Basin ranges toward the south, as 
has been pointed out in the foregoing, and shows cross- 
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fracturing with the Siskiyou Mountains in northern 
California, the latter range evidently being associated 
with the uplift across northern Nevada, as it lies in the 
same strike. In the states of Washington and Oregon, 
despite the immense size of the Cascade range, there is 
an almost entire absence of ore deposits, as well as a 
scarcity of intersecting mountain ranges. The north- 
ern parts of the Appalachian range have shown only 
a few scattered deposits, and there appears to be no 
general mineralization excepting at the southern end, 
where considerable gold has been mined. But here 
again evidence of intersecting fractures is found. Upon 
a relief map prepared for the United States Museum 
by Edward F. Howell, and modeled in 1893, an eleva- 
tion is shown extending directly west from the western 
flank of the Appalachians in northern Alabama and 
continuing halfway across the State of Mississippi. 
This elevation is nearly 150 miles long, and forms a 
divide over its entire distance, sharply separating the 
drainage into north- and south-flowing streams. The 
western end of this uplift is lost as it enters the 
Mississippi Valley. It is to be noted, however, that on 
the opposite side of the valley, about two-hundred 
miles distant and directly along the same strike, the 
clearly demarked southern edge of the Ozark uplift is 
to be seen. It is not impossible that these uplifts are 
only parts of the same disturbance. 


EFFECTS OF EROSION 


The suspected denudation here closely resembles a 
condition at Oatman, Ariz. The deposits in the latter 
place are upon the western slope of the Black range. 
In Oatman proper they occur along a line of northwest- 
southeast fracturing which meets the line of north- 
south fracturing of the range. The Gold Road mine, 
about one mile northward, and the Gold Ore, still fur- 
ther in the same direction, occur under the same 
conditions. The northwesterly fractures evidently be- 
long to the same system. As these fractures extend 
west they approach the Colorado River valley, and any 
former irregularities that may have resulted from the 
movement that made the northwest fissures would have 
been swept away in the intense erosion to which the 
valley region has been subjected. On the opposite side 
of the river, a mountain range may be seen with its 
end scoured away until it is lost in the common level 
of the valley, affording an example of what appears to 
have occurred in the Mississippi Valley. 


Telephone Companies Large Copper Users 


In the telephone and telegraph systems of the United 
states alone, more than 800,000,000 Ib. of copper are 
already employed, according to the Copper and Brass 
Research Association. The world’s telegraph and tele- 
phone systems have already consumed 1,300,000,000 Ib. 
of copper, and are now using it at the rate of 
200,000,000 lb. additional each year. The world also 
is girdled by 20,000,000 lb. of copper in submarine 
cables. 

Into our American street-railway systems has gone 
675,000,000 lb. A ten-car subway train alone contains 
about 40,000 lb. of copper; an ordinary street car 
2,500 Ib. 

Most people think of a steam locomotive as the iron 
horse, but 3,000 lb. of copper have entered into its con- 
struction; and about 100,000,000 Ib. goes annually into 
the journal boxes of railroad freight and passenger cars 
in the form of bearings. 
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ods, after the leaching operation, it is obviously not 

possible to make a complete separation in one step 
of the solution and the treated residue. If one is leach- 
ing by percolation, after drawing off as much as possible 
of the main solution, the leached ore will retain more or 
less solution, proportional to its moisture-retaining 
characteristics and the fineness of crushing. If the 
treatment is by agitation, then drawing off as much 
solution as possible after settling will leave more or less 
of the main solution remaining with the residue, de- 
pending on its settling characteristics. Therefore a 
part of practically all leaching processes is the recovery, 
by some method of washing, of as large a percentage as 
possible of this residual solution. 

This necessity for washing, of course, involves the 
production and handling of quite large amounts of wash 
solutions, all of which are more dilute, and some much 
more so, than the main solutions. Because evaporation 
is usually not practicable, on account of its cost, these 
dilute wash liquors cannot usually be raised to the same 
strength as the main solutions, and their handling is a 
serious problem for any leaching method. This is par- 
ticularly true when, for example, the main precipitation 
operation is electrolysis, as the plating out of copper 
from very dilute solutions is usually not practicable. 
In such a copper-leaching flow sheet, therefore, the 
alternatives are offered of treating the dilute wash 
liquors by some other method, such as iron precipitation, 
or of handling them so that they can be kept in balance 
and absorbed into the main solutions. The first involves 
the so-called solution discard, which, although some- 
times unavoidable, is usually objectionable because of 
the production of a considerable amount of cement 
copper at usually a higher cost per pound than by the 
main electrolytic method. 


I: THE TREATMENT of copper ores by wet meth- 


ELEMENTARY PRINCIPLES OF WASHING 


Some uncertainty appears to exist as to the theory of 
washing, and especially as to the possibility of main- 
taining constant total volumes of solutions in any leach- 
ing method, and what is elementary in what follows to 
those familiar with the subject may therefore be excus- 
able. A complete discussion of washing would be too 
long for present consideration. 

Maintaining a constant total volume of main solutions 
and washes without any discard is entirely possible 
under favorable circumstances, and this result, which is 
of course desirable, depends on the following simple 
conditions: In leaching any copper ore, with respect to 
the soluble constituents other than copper, one has obvi- 
ously the following cases: 

(a.) The amount of any soluble constituent dissolved 
from the ore per cycle is greater than the amount of the 
Same constituent remaining in the moisture finally dis- 
charged with the tailing. 


(b.) The amount of any soluble constituent dissolved 
per cycle is equal to or less than the amount finally dis- 
charged in the moisture with the tailing. 

For ores coming under (a) a discard must be made, 
for obviously a constant accumulation of the dissolved 
material in question would otherwise result, finally re- 
sulting in saturation. Many ores come under this class, 
but there are also large amounts of ore of the second 
kind, and with such ores, it is possible to maintain con- 
stant total volumes without discard under proper oper- 
ating conditions. This is obvious from the following: 
Assume any total volume, say a gallons, of main leach 
liquor; assume any number x of separate washes of 
volume b gallons each; assume that the moisture in the 
incoming ore is equal to the evaporation per cycle; and 
assume that all washes are equal in volume, and also 
equal in volume to the fresh water added per cycle and 
to the volume of moisture discharged with the tailing. 
Under these conditions, operate by adding in each cycle 
the first strongest wash to the main solution, and for 
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Fig. 1—The maintenance of constant solution volume, 
moisture in tailing equal to fresh water added. 
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successive cycles, advance each wash, the second wash 
for the first cycle becoming the first strongest wash of 
the second cycle. 

At any time, under these conditions, the total volume 
of solutions and washes will be (a + nb) gallons, and 
as in each cycle b gallons of fresh water is added, and 
the same amount of b gallons is discharged with the 
tailing, constant volume evidently will be maintained. 
When the moisture in the ore is greater or less than the 
amount of evaporation per cycle, a corresponding ad- 
justment must be made in the unit volume of new fresh 
water per cycle. Of course, also, when the moisture in 
the incoming ore is more than the evaporation, the dif- 
ference between incoming moisture and evaporation 
must be sufficiently less than the unit volume to permit 
of a sufficiently large unit volume of fresh water. Pro- 
vided the above conditions are maintained, the conclu- 
sion as to the maintaining of constant volume holds 
true for percolation, agitation and decantation, or agi- 
tation and filtration. The diagram printed above, Fig. 1, 
illustrates the foregoing. 

Some leaching methods require definite percentages 
of reagents in solution other than the acid which is the 
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usual solvent. Iron is an example, and there are prac- 
ticable conditions under which any reasonable percent- 
age of iron may be kept constant in the main solutions 
without a discard. Under other conditions, a discard 
may be required, or iron in some form must be added. 
When, however, the conditions of case a, above, exist— 
that is to say, more soluble constituents are dissolved 
than are discarded with the final tailing moisture— 
uniform solution composition can be maintained only by 
a discard, and to compensate for this discard, obviously 
an equal amount of fresh water must be added to avoid 
depletion of volume. This case therefore requires more 
fresh water per ton of ore than when no discard is nec- 
essary; that is to say, if operating with a unit volume 
of b gallons for all washes, and an accumulation of any 
solution constituent that can be corrected by a discard 
of ¢ gallons per cycle is found, then the new fresh water 
volume for each cycle must be raised from b gallons to 
b +. ¢ gallons. The unit volume of the remaining 
washes will then depend on the point at which the dis- 
card is taken out. Thus, in the diagram, Fig. 1, if the 
discard of ¢ gallons is made from the No. 4 wash, it may 
be compensated for by raising the new fresh water an 
equal amount, and the remaining washes may still be 
kept at b gallons each. If, on the other hand, the c 
gallons were discarded from the No. 1 wash, after being 
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Fig. 2—How calculations are affected when a discard 
is made. 


treated by the main precipitating operation—for ex- 
ample, electrolysis—then the unit volume of all washes 
will have to be raised to b -++ ¢ gallons. This last case 
may be illustrated by a second diagram, Fig. 2. 

The two preceding diagrams are for leaching systems 
using dry crushing, which is practicable down to a limit 
of say about 8 to 12 mesh. In finer sizes than this, the 
disadvantages of dry grinding will usually make wet 
grinding more desirable. For some problems, however, 
consideration of fine grinding and treatment by agitation 
instead of by percolation is warranted, and for such 
cases the washing problem is different from that with 
dry crushing preceding the operation of leaching. If 
water is added at the head of such systems during fine 
grinding, the total solution volumes cannot be kept in 
balance unless a discard is made equal in volume to the 
water added per cycle in the grinding operation. When 
no discard is otherwise required by accumulation of 
solution constituents and it is desirable not to make a 
solution discard, a system can have its total volume kept 
constant provided the wet grinding is done either in 
solution or in the required amount of one of the washes, 
this amount then forming a closed circuit which will 
accordingly have no unbalancing effect on the main 
solution closed circuit, or on the balance obtained in the 
remainder of the cycle. 

In a leaching system, using percolation either upward 
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or downward, there are two alternative methods of 
applying washes—by circulation washing or by piston 
or displacement washing. By circulation washing is 
meant putting a unit volume of wash on a charge of ore, 
drawing this off, and pumping it on again until the solu- 
tion assays become constant, and then removing the 
unit volume, to be followed by the next wash in the 
same way. Solution assays may be calculated approxi- 
mately for this method of washing. Thus, if the main 
solution volume left on the ore is equal to the unit vol- 
ume of wash added, and the assay of the main solution 
is « per cent of any constituent, and the assay of the 
following wash is y per cent of the same constituent, 
then the assay of the resulting mixture and of the unit 
volume drawn off will be x per cent plus y per cent 
divided by two. The total recovery of values will of 
course be conditioned by the number of washes. 
Assuming a main solution carrying 3 per cent copper, 
ove fresh water wash and four other washes, and say 
15 per cent moisture discharged with the tailings and 
remaining after each wash, there will be 0.5 per cent 
copper in the final tailing moisture, corresponding to a 
dissolved copper loss of 1.5 lb. per ton, as follows: 


First Cycle Second Cycle 
First wash; solution remaining 3.0 per cent Cu. 
wash added.... 2.0 per cent Cu. 


Second wash; solution remaining 2 


5 Wash advanced 2.5 per 
wash added.......1.5 


per cent Cu. 
p ecnt Cu to main solution 


er cent Cu. 
Third) wash; solution remaining 2.0 per cent Cu. 


Wash advanced 2.0 per 
wash added, ......1.0 per cent Cu. 


cent Cu to No. | wash 


Wash advanced 1.5 per 
cent Cu to No. 2 wash 
Wash advanced 1.0 per 
cent Cu to No. 3 wash 


Fourth wash; solution remaining 1.5 per eent Cu. 
wash added.... 0.5 per cent Cu. 
Water wash; solution remaining 1.0 per cent Cu. 
wash added 0.0 per cent Cu. 


Solution remaining 0.5 per cent Cu. Wash advanced 0.5 per 


cent Cu to No. 4 wash 

The solution remaining with the tailing as moisture 
carries 0.5 per cent copper, and by definition is 15 per 
cent by weight of the tailing and therefore equal to 
300 lb. One-half of one per cent of 300 is 14 Ib. per ton, 
which is the dissolved copper loss under these condi- 
tions, equal to 0.075 per cent copper. 

The above tabulation leads to some interesting points, 
which show the results theoretically possible by this 
method of washing. The following will be seen to be 
true if 15 per cent moisture is allowed to remain after 
each wash, according to the above tabulation: 

Lb. Copper per Ton 


After draining off: Remaining 


Main solution... . 9.0 
Kirst wash. ..... TS 
Second wash.. 6.0 


Lb. Copper per Ton 

After draining off: Remaining 
Third wash. 4 
Fourth wash. ... 3 
‘Final wash.. ‘: 


wow 


That is to say, each wash takes out an equal number of 
pounds of copper per ton of ore, and if the number of 
washes is n, the pounds of copper left as dissolved 
copper loss will be the pounds left before washing 
divided by » +- 1, in this case 6, and the recovery of 
soluble copper by the five washes will be 7.5 divided 
by 9, or 83.33 per cent. 

Also, it can be seen that the assay of the final mois- 
ture will be the assay of the original solution divided 
by n + 1, in this case 3 per cent divided by 6, equaling 
0.5 per cent, and each advancing wash is successively 
stronger by this amount of 0.5 per cent. General ex- 
pressions may be made for any system using this 
method of circulation if the conditions are strictly 
observed. For example: 

For any main solution assaying x per cent and any 
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number of equal washes, », of unit weight b lb., circu- 
lated to constant assay, and with tailing discharged 
with } lb. moisture, there will be: 


ab 
Pounds copper remaining after draining off main solution... ~ 
10u 

Pounds copper remaining after n washes of b Ib. each, and water xh 
- (n+ 1 


wash of blb.... 


100 


Assay of final moisture discharged with tailing, per cent. 
Assay of first wash advanced, per eent.. 
Assay of second wash advanced, per cent. 


Recovery of dissolved values 


h ah 
Gz a ee 


100 


For example, under the above-noted conditions, and a 
main solution of 2.5 per cent copper instead of 3 per 
cent, and four washes plus a water wash, the tailing 
moisture will assay 2.5 per cent divided by 6, equaling 
0.416 per cent, and equivalent to 1.248 lb. dissolved 
copper loss, compared with 1.5 lb. as shown in the 
tabulation from a solution carrying 3 per cent copper 
followed by the same number of washes. 

It should of course be understood that the above is 
general only for the specific conditions outlined, and is 
therefore illustrative only. For any given set of condi- 
tions, however, provided these are rigorously followed 
and kept consistent, similar general expressions may be 
worked out. Practically, the calculated results will be 
modified by any departures from the outlined conditions, 
and by the uniformity with which they are applied. 
Calculations of the sort may be useful practically; for 
example, in plant design one can be quite definitely 
certain of the pounds of copper per ton of ore recover- 
able by any number of washes, and knowing the approx- 
imate cost of one wash can calculate the advisability of 
an additional wash. Also, in plant operation, one has a 
guide as to the limits within which the assays of the 
individual washes must be kept for uniform and highest 
extractions. 


OBTAINING THE HIGHEST EFFICIENCY 


It can also be shown mathematically, as explained 
fully in Julian and Smart’s “Cyaniding Gold and Silver 
Ores,” that the highest extractions for any given 
amount of wash liquor will be had when the total volume 
is divided into equal volumes of washes; also, that for 
any total wash volume, the highest efficiency will be had 
when this volume is divided into the greatest practicable 
number of washes. These statements, and others made 
by the authors in the chapters referred to, are 
general and apply to either decantation or percolation. 
Mechanically, so far as these principles are concerned, 
there is no difference between washing after cyaniding 
and washing after copper leaching. 


WHAT Is MEANT BY DISPLACEMENT WASHING 


Piston or displacement washing was mentioned above. 
This means drawing off the main solution until it 
reaches the ore level, and then following this with suc- 
cessively applied washes, without circulation. Practi- 
cally, upward percolation is probably preferable for 
applying solutions for the purpose of leaching or dis- 
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solving, because the air entrained in the ore is thereby 
pushed to the upper surface, with less channeling re- 
sulting. Replacement washing may be either upward 
or downward also, but theoretically it is better to wash 
downward. The efficiency of this method of piston 
rashing compared with circulation washing is largely 
dependent on a minimum of mixing of solutions and 
washes with the preceding sdlutions, and it is probable 
that there will be less mixing in applying a light solu- 
tion onto the top of a heavy solution than if the 
reverse is done. 


RELATIVE EFFECTIVENESS OF DISPLACEMENT AND 
CIRCULATION WASHING 

Theoretically, also, with the same total volume and 
equal number of individual washes, displacement wash- 
ing is more efficient than circulation washing, and, 
properly applied and controlled, will be found to be so 
in practise. This can be seen from the following: If 
no mixing whatever took place, and if complete re- 
placement at the surfaces of particles occurred, one 
water wash would make a recovery of all of the re- 
maining dissolved values. Practically, of course, this 
is never even approached, since mixing always occurs 
and complete replacement is not possible. However, it 
is obvious that the most inefficient example of replace- 
ment washing will be that in which there is complete 
mixing of incoming wash with residual solution. This 
however, is precisely the circulation washing, previously 
mentioned, and it is evident that with anything less 
than a complete mixing, replacement will be more effi- 
cient than circulation. There will be a zone of mixing 
between the two solutions in contact which should be 
more or less constant in width as the solutions move 
downward, and the washes should be applied so as to 
keep this zone of mixing at a minimum. 


IMPORTANCE OF THE SPEED OF WASHING 


The speed at which the solutions pass downward is 
controllable within limits, and this rate has a consider- 
able effect on the efficiency of washing. A bed of ore 
may be considered as made up of a great number of 
passages varying in size from microscopic to the largest 
distance between individual particles. Under these 
conditions, as the solutions will travel by the easiest 
way, a rate of percolation may be reached at which 
all of the wash will go through the largest interstices, 
leaving the solution unaffected in the smaller 
while at lower rates more and more wash will go 
through the smaller passageways and thereby give more 
efficient washing. For any ore or set of conditions the 
rate of percolation to give most efficient washing can 
be determined only experimentally, but the importance 
of this point is evident. Exactly the same principle 
applies to leaching, and for some ores it has been found 
necessary to reduce the percolation rate to zero—that 
is, to allow the solution to remain in contact with ore 
without moving for a time. 

No large copper-leaching installation at present uses 
ore crushed to a size fine enough to permit of agitation. 
There are problems, however, in which fine grinding 
and agitation may be required in later practice. 
Methods of calculation for extractions for washing by 
this method have been published. For copper leaching 
it is probable that fine grinding and agitation will come 
into use generally, provided a thoroughly acid-proof 
mill for grinding in solution can be developed. 
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Marketing of Ocher 


How an Important Mineral Product Is Handled 


. By A. H. Hubbell 


Managing Editor 


CHER is a mineral of importance in the manu- 
() facture of paints and colors and linoleums. It has 
minor uses, also, such as the coloring of stucco, 
cement, floor tiles, and the like. In composition it is a 
limonite or hydrated sesquioxide of iron and may be 
mixed with clay, silica or other impurity, necessitating 
washing to remove it. It occurs as a loose, finely 
divided, pulverulent material, mixed with fragments 
and boulders of rock, and is easily mined and washed. 
In color it is yellow, varying from aull brownish shades 
to a beautiful golden hue. The shade varies with the 
locality and depends on prevailing conditions. The ircy 
oxide content ranges from around 9 or 10 per cent 
Fe,O, to more than 60 per cent. 
Color and tinting strength are the qualities of ocher 
most important to the trade. Its iron content is also 
considered, though to a much less degree. 


Two PRODUCING COUNTRIES 


France and the United States are the chief sources of 
the ocher on the market. Compared with lead or cop- 
per mining the industry is small. The output of French 
ocher amounts to possibly 30,000 tons a year. Of this 
about 10,000 tons is imported into the United States, 
where it is used for paint and color purposes, very little 
of it going into the manufacture of linoleum. Only 
the better grades are imported. French ocher enters 
through New York, Philadelphia, and Baltimore and 
occasionally through other ports. Small quantities are 
imported from England, Germany and Italy also. The 
ocher is sold by representatives of producers, and by 
importers, jobbers, and dealers. With regard to both 
foreign and domestic ochers, it is difficult to differen- 
tiate between the actual producers and the jobbers. 

About 25,000 tons of washed ocher is produced annu- 
ally in the United States. Half of this comes from 
the Cartersville district in Georgia, and the greater 
part of the remainder from Pennsylvania. Two com- 
panies, one of which is located in the Cartersville district 
and one in Easton, Pa., produce roughly twice as much 
as all other domestic producers combined. These are 
the Georgia-Peruvian Ochre Co., of Cartersville, and 
C. K. Williams & Co., of Easton. Among the other 
producers are the New Riverside Ocher Co. and the 
Cherokee Ocher Co., both of Cartersville; Henry Erwin 
& Sons, of Bethlehem, Pa.; and Atlas Mineral Products 
Co., of Allentown, Pa. Virginia, Alabama, California, 
and Vermont complete the list of ocher-producing 
states. 

New York, Easton, and Cartersville are the principal 
marketing points for the domestic output. The greater 
part of this is sold directly to the consumer, though 
much of it, particularly smaller lots, reaches the con- 
sumer through dealers and jobbers. Linoleum manu- 
facturers, who customarily take a large part of the 
domestic output, are situated almost exclusively in 
Pennsylvania and New Jersey, with one plant in New 
York. On the other hand, consumers of ocher in the 


paint and color manufacturing industries are widely 
scattered. 

Since color is so important a quality of ocher, the 
presence of any impurity that may affect it is to be 
avoided, if possible. Practically the only opportunity 
to do this is at the time of mining. Ocher is mined 
by pick and shovel, either in open pits or underground. 
Boulders and other waste are discarded where possible, 
but washing is necessary to remove all the foreign 
material. 

A varying amount of umber sometimes occurs. 
Present in the finished ocher it may darken or give it 
a mottled appearance. A small amount of umber 
occurs with all ocher of the Cartersville district. The 
umber is found in small pockets and in streaks in the 
ocher bed. When in pockets it is easily discarded in 
mining. When in streaks, however, it must be mined 
and washed with the ocher and thus goes into the 
shipping product. There is seemingly no remedy for 
this, and the grade of a producer’s material depends 
upon the amount of umber in his deposit and whether 
it can be discarded at the time of mining. 

Furthermore, in drying ocher after it has been 
washed, prolonged contact with hot surfaces is likely 
to darken the color of the ocher immediately next to 
the heating surface. This may spoil the uniformity 
of color of the product. Such darkening is ascribed to 
the loss by the limonite of some of its water of crys- 
tallization. 


METHOD OF PREPARATION SIMPLE 


Treatment in log washers, separation of the ocher 
as slime in classifiers, thickening, drying, pulverizing, 
and packing are the principal steps of the most up- 
to-date washing process. Where steam drying is 
employed, the ocher immediately next to the hot surface 
is likely to be darkened. Some more advanced operators 
are using a revolving steam drum. The ocher is in 
contact with the hot surface of the drum only for a 
short time, when it is scraped off, thus avoiding 
darkening. 

At some plants the washing process is much more 
crude than the one that has just been described. After 
passing through the log washer, the ocher is often 
allowed to flow through sluice boxes, in which the sand 
settles, to be shoveled out later, the ocher itself running 
into settling vats. Considerable ocher remains in the 
sand, however, and if the latter is not saved for re- 
treatment, a serious loss results. 


CARTERSVILLE OCHER PREFERRED FOR LINOLEUM 


The domestic ocher that is best suited for the manu- 
facture of linoleum comes from Cartersville. All 
Cartersville, or “Georgia,” ocher is not of the same 
grade, however. At least three grades are produced 
in the district, which turns out about 12,000 short tons 
per year. Of this, about 8,000 tons is of the first 
quality and is produced by one company. A screen 
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analysis of its products showed 97.98 per cent to be 
minus 350 mesh, 1.65 per cent minus 300 plus 350 mesh, 
and 0.57 per cent plus 300 mesh. The inferiority of 
the other grades is due principally to the presence 
of umber. Practically all of the best grade from the 
district is used in the manufacture of linoleum and 
is said to be preferred for this purpose both in the 
United States and abroad. Linoleum, it may here be 
explained, is made by laying a mixture of hardened 
linseed oil, ground cork, ocher, or other pigment on 
burlap backing, which is coated on the reverse side with 
iron oxide paint. 

The term “Peruvian” applied to Cartersville ocher 
is meaningless. It was adopted originally as a trade 
name by one producer, but was never copyrighted and 
has been freely used by others in the district. 

Other domestic ochers, while inferior to the best 
Cartersville grade for making linoleum, find a market 
for paint and color purposes, depending on their color 
and tinting strength. In iron oxide content none of 
them equals the Cartersville variety, which may run as 
high as 60 per cent Fe,O,. 

For paint and color purposes, however, the finer 
grades of French ocher are superior to anything pro- 
duced in the United States. In color, the French 
ocher may be had in numerous shades up to a brilliant 
golden yellow. That of the finest quality contains about 
20-22 per cent Fe,O,, this in interesting contrast with 
the high iron content of the Cartersville variety. 


How OcHER Is SOLD 


Ocher is always sold on the basis of a type sample, 
color and tinting strength being the important charac- 
teristics. It is not sold on analysis, though an approxi- 
mate analysis may be given when requested. It is 
frequently stated in contracts by the producer that 
ocher is a “natural earth pigment and may vary 5 per 
cent either way.” Samples submitted are matched 
against a standard or desired shade. This is done by 
mixing a portion of ocher with oil and “rubbing it out” 
on glass alongside the sample that it is to match. 
Tinting strength is determined by mixing one part of 
ocher and ten parts of zinc oxide with a definite 
number of drops of linseed oil, and determining the 
shade thus obtained. Obviously, an ocher costing 50 
per cent more than another grade, but having double the 
tinting strength, is more economical. 

Skill in buying ocher is largely a matter of training 
of the eye in matching shades and of selecting from 
samples a grade that will be satisfactory in color and 
tinting strength for the desired purpose. Such skill 
can be acquired only through experience. 


ORDINARY FORMS OF CONTRACT USED 


Ocher is handled in quantities ranging from a few 
barrels to carload lots. Some large producers deal 
usually in car lots only. Contracts are customarily 
made at the end of the year and may cover the entire 
ensuing year, the producer shipping a specified quan- 
tity monthly. There is no standard form of contract. 
Where buyer and seller have long-established relations, 
the contract may simply be a written order specifying 
quantity, grade, price, and delivery. More formal 
contracts for large orders stipulate grade, method of 
packing, quantity, price, terms, and delivery. Terms 
vary to suit both parties. Contracts commonly contain 
the clauses waiving responsibility in case of strikes or 
Similar conditions. 
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For domestic shipment, ocher is packed in 400-Ib. 
barrels lined with paper or in 224-lb. burlap bags for 
box-car loading. For export shipment, 430- to 450-lb. 
barrels are used. Barrels are usually made on the 
spot. A carload shipment contains fifteen tons (min- 
imum). 

Prices are usually f.o.b. cars. Georgia or Carters- 
ville ocher of the best grade is quoted at $26 to 
$30 per ton (October, 1924), according as it is packed 
in bags or barrels. The difference is the cooperage 
charge. The poorer grades of Georgia ocher bring 
about $5 per ton less. Other domestic grades are 
cheaper and have a wide range of price. French ocher 
similarly has a wide range of price, the best selling as 
high, on occasion, as $45 per ton, New York, according 
to grade. 

A duty of 2c. per pound is levied on ocher, washed 
or ground, or ic. on crude or unground. The competi- 
tion between foreign and domestic ocher is principally 
in the cheaper grades. The better qualities of French 
ocher are in steady demand for paint and color pur- 
poses, and, on the other hand, the best Georgia ocher 
is preferred to any other, foreign or domestic, for 
linoleum manufacture. 


Hybrid Spanish for the Miner 


The technical Spanish of the average Mexican miner 
of the Southwest is a subject worth the attention of 
the connoisseur of idioms. It is a curious brand of 
Spanish, with the addition of a number of English 
words, the latter being used for mining terms whose 
Spanish names are not generally known or are too long 
for convenient use. The following phrase is a good 
example: “No chansa por dump, chansa por hacha.” 
It was said by one Mexican to another regarding dump- 
ing a car at a raise, and its purport was that an axe 
would have to be used on the timbers around the raise 
before the car could be dumped. The expression may 
be a lingual crime, but it possesses the advantage of 
being understandable both to those of us who took, not 
very seriously, a year of Spanish in college and to the 
Mexicans who understand little English. Expressed in 
pure Spanish the phrase would not be understood by a 
Jarge majority of the English-speaking members of the 
mine’s personnel and if said in good English it would 
have no significance to most of the Mexicans—or at 
least no apparent significance. The average local 
representative of the glory that once was Spain is ex- 
tremely loath to use English as a medium of conversa- 
tion even when he does understand it. 

A common expression in the mine is “E] raise esta 
lleno”—The raise is full. A soft-spoken boss is known 
as “Manchita”—the gentle one. A tool nipper is a 
‘“zorra,” literally a fox. A stoper is a “chicharra” 
because it sings like a cricket. The local English name 
for a jackhammer is plugger, which the Mexicans have 
modified to “plugga”—the change in the last syllable 
presumably being made for euphony. 

The following note was found tacked to a chute: 
“Por el pueble de la tarde—trenen los chutes, limpien 
el traque y no sean quepones.” ‘“Trenen” comes from 
the verb “tronar,” to thunder. Its underground mean- 
ing is to blast. “Chutes” is an English word and 
“traque” is an adaptation of track. “Quepones” is 
“huebones” (lazy), misspelled. A chute blaster trans- 
lated the message thus: “For the afternoon shift— 
blast the chutes, clean the track, and do not be lazy!” 
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Impressions of the Mining Congress at Sacramento 
By T. A. Rickard 


American Mining Congress was a pleasant and 

useful affair; it gave many of us an opportunity 
to meet old friends; it enabled others to ventilate their 
ideas before an intelligent audience, and it renewed 
historic interest in the days of ’49. The meeting at 
Sacramento started with a parade of prospectors, bur- 
ros, stage coaches, and bewhiskered citizens, all of 
which served to remind the visitors that gold was first 
discovered in California at a spot near the capital city: 
and two days later a revival of an old-time mining 
camp at Auburn, 36 miles away, served further to 
recall the days of the Argonauts. Of all the sights the 
one that would have most astonished Sutter or Marshall 
was a Chinaman driving an automobile. 

The proceedings of the first evening were enlivened 
by the singing of the glee club from Grass Valley, but 
they were marred by two speeches in which an effort was 
made to boost one Presidential candidate at the expense 
of another. To those not of the same political persua- 
sion as the speakers, these lapses into partisanship 
must have been irritating. It was in bad taste. Mining 
conventions are not political meetings. The Sacramento 
Bee called it “a Coolidge Political Boost Meeting.” <A 
greeting to the convention from the President was read; 
the firm grasp of industrial problems and the split 
infinitives suggested that the letter had been written 
by the Secretary of Commerce. 

The first general session, next day, left a much better 
impression. The president of the Congress, Mr. H. W. 
Seamon, delivered an acceptable address, recounting, 
among other things, some of the useful work done in 
behalf of the industry by the organization of the Min- 
ing Congress, at Washington, and incidentally giving 
those present a welcome opportunity to testify their 
regard for Mr. J. F. Callbreath, the secretary of the 
Congress, when his name was mentioned by his titular 
chief. Mr. Seamon emphasized the fact that one of the 
duties of his organization was to check ill-considered 
legislation; but it is not, he insisted, ‘a lobbying 
agency”—which is merely a splitting of hairs. A lobby- 
ist is a person that buttonholes legislators for purposes 
of persuasion. The act is not nefarious, nor even 
impolite. The word “lobbying” exactly describes part 
of the useful work done by the officers of the Mining 
Congress in Washington, and they may as well accept 
it as properly descriptive. 

A reference to the “late lamented McFadden bill” led 
Mr. Seamon to assert that “nothing is more certain 
than that its opponents were in error.” He insisted 
that it would have averted “a needless disaster to the 
mine workers”; it was, in his opinion, “flawlessly 
framed,” and, “if passed, the gold industry today would 
have been on an even keel.” As against this view of 
the matter, we have Mr. W. J. Loring’s statement, 
made before the same convention two days later, that 
out of sixty-five representative men, especially versed 
in the subject, to whom he submitted a questionnaire, 
not a single one approved the idea of reviving the 
demand for a bonus on newly produced gold. 

Mr. Seamon’s reference to the use of lime arsenate 
to destroy the boll weevil in the cotton fields reminds 
me of the best thing that was said at Sacramento. 


[= TWENTY-SEVENTH CONVENTION of the 


After the president had spoken, a number of speeches 
were made by representative men, one of whom was 
Mr. P. G. Beckett, manager for the Phelps Dodge Cor- 
poration. He delivered an eminently sensible talk on 
the status of the copper industry, and ended by suggest- 
ing that perhaps what it needed most was a boll weevil. 
This was apropos of the memorial said to have been 
proposed by the planters of the South in gratitude to 
the parasite that reduced the production of cotton, 
and thereby restored its market price. No truer word 
was ever said in jest. Mr. Beckett doubted whether the 
cost of producing copper, in Arizona, could be reduced; 
he deplored the high rates for freight and wages, as 
well as the excessive burden of taxation, and he con- 
cluded that, in view of the enormous domestic consump- 
tion, the only further relief to the market—outside the 
boll-weevil cure—-must come from a revival of trade 
in Europe as a sequel to the adoption of the Dawes 
plan. The large output was necessary to meet the high 
cost of operations—hence overproduction. “We don’t 
want obstructive help from the government,” he ex- 
claimed, “in the shape of restrictive legislation.” For 
the proposed tariff on copper he had nothing to say, 
being, of course, too wise to suppose that a duty on 
South American copper could have any result except to 
transfer the refining of it from the United States to 
England or Belgium, without having any beneficial 
effect on the market, in which the South American 
copper would continue to compete with our own pro- 
duction. So there remains only the boll-weevil cure! 

Senator Tasker L. Oddie, of Nevada, made a pleasant 
speech; he spoke a friendly word for the Geological 
Survey, the Bureau of Mines, and the Senate Commis- 
sion on Gold and Silver. An attempt to revive the 
McFadden bill had encountered “a stone wall,” in the 
shape of a sinister influence at the Treasury Depart- 
ment. The re-establishment of a metal currency in 
Europe should, he said, prove helpful to the mining 
of the precious metals. 

Mr. Falcon Joslin was chosen, most properly, to make 
a plea for Alaska; and he did it effectively. In twenty- 
five years Alaska has produced $350,000,000 in gold; 
and that, as he was well advised in reminding his 
audience, did not include the Klondike, which not 
uncommonly is assumed to be a part of Alaska. A 
territory of more than half a million square miles has 
now a population of barely 30,000 white people. At 
present the fisheries represent the chief industry, but 
wide scope for successful mining remains. Mr. Jesse 
McDonald, formerly Governor of Colorado, and iden- 
tified with Leadville since 1878, spoke for his state, 
which has produced two billion dollars’ worth of metals, 
of which a quarter has come from Leadville and nearly 
another quarter from Cripple Creek. He mentioned 
the help given by the tariff to the mining of tungsten, 
manganese, and other secondary metals; he referred 
to the expectation of developing new oil fields, and 
generally indicated that mining is on the mend in 
Colorado. A humorous speech followed from Mr. C. E. 
Neslen, of Salt Lake City. He reminded his hearers 
of Utah’s high statistical status: first in silver, second 
in copper, and third in lead production in the United 
States last year. The Utah Copper Co. has paid 135 
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million dollars in dividends in fifteen years. Mr. Nes- 
len boasted of the great men as well as of the great 
mines of Utah, and ended with a poetic effusion. Mr. 
R. E. Tally, manager of the United Verde, being absent, 
his paper was read by Mr. W. Val de Camp, recently 
appointed superintendent of the same mine. Mr. 
Tally’s paper did not lose in its delivery by his friend, 
and it was a fit companion to Mr. Beckett’s speech. He 
stated that the depression in copper mining was due to 
overproduction and unsystematic marketing; the inten- 
sive production during the war caused an abnormal 
increase of plant capacity, creating a burdensome over- 
head expenditure; the high-cost mines lost less by 
continuing to operate at a small loss than by closing 
down completely; that was the last resort. Curtail- 
ment should apply to low-cost as well as to high-cost 
mines, and should not be used as a club against the 
latter. General curtailment would increase the price 
of the metal, so that the low-cost mines would make as 
large a profit as from their normal production. On 
average, Mr. Tally remarked, one profitable mine 
emerges from 22,000 locations. The surtaxes kept 
money out of mining. 

A reminder of our good neighbor to the North was 
forthcoming in a message from Mr. William T. Sloan, 
Minister of Mines for British Columbia: It was read 
by Mr. A. G. Langley, engineer for the Revelstoke 
district. The Province, we were told, needs both pros- 
pectors and capital. The old-time prospector is gone. 
The training of prospectors during winter has proved 
successful. The total mineral production of British 
Columbia to date has been $810,000,000. Liberal min- 
ing laws are in force, taxation is reasonable, and 
American capital is welcome. 

Space will not permit me to say much about the 
subsequent sessions. Excellent papers may be noted 
on taxation by Mr. McKinley W. Kriegh, on the profits 
of oil production, by Mr. A. G. McLaughlin, and on the 
elimination of waste through standardization, by Mr. 
C. B. Lakenan. The establishment of a State Depart- 
ment of Mines was advocated by Judge John F. Davis 
in a speech delivered in his best style. Mr. H. Foster 
Bain was welcomed heartily when he explained the 
functions and activities of the U. S. Bureau of Mines, 
of which he is the efficient director. Dean F. H. 
Probert of the University of California delivered a 
fascinating address on the history of the Yuba gold 
fields, this heing followed by an amusing incident. Mr. 
Seamon proposed that the address be printed in the 
Journal of the Mining Congress, whereupon Mr. Call- 
breath stated that the circulation of that journal was 
so small that perhaps it might be better to print 
Professor Probert’s address in pamphlet form. It was 
‘0 ordered. At the same session Mr. Loring spoke on 
the measures proposed for the stimulation of gold 
mining. This will serve as a text for my concluding 
remarks. 

At such conventions as the one at Sacramento one 
obtains a fair measure of trustworthy information and 
sound philosophy, but there is also a considerable flow 
of loose talk and half-baked economics. The Mining 
Congress went wrong on the gold bonus, as proposed 
in the McFadden bill, largely because those who knew 
better lacked the courage to oppose it. At such meet- 
ings, as at the last, it is usual to hear vigorous expres- 
sions of opinion against “government in business”; it 
IS insisted repeatedly that the development of the 
natural resources of our country has progressed marvel- 
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ously under a policy of “hands off’; we are told that 
the greatness of the West is owing to individual ini- 
tiative, and so forth. Nevertheless, concurrently there 
is voiced a demand for special legislation of various 
kinds, such as bonuses and protective tariffs. This 
desire for paternal aid from the Federal Government 
is inconsistent with the loud protest against govern- 
mental regulation and the vigorous insistence upon a 
free scope for individual initiative. Paternalism is 
spurned with one hand while maternalism is begged 
with the other. Just now the gentlemen in control of 
the Mining Congress feel that they must do something 
to retain the support of the gold miners, so they propose 
that gold mines shall be exempt from federal taxation, 
with the hope that similar immunity will be accorded 
later by the states and counties. The proposal is not 
only unsound economically but it is evidence of intel- 
lectual dishonesty. That is, of talking contrary te 
one’s real knowledge. 

The meetings at Sacramento were so crowdea with 
papers and addresses that discussion was notably lack- 
ing, but it is unlikely that any well-considered objection 
to the proposal fer exempting gold mines from taxation 
would have been received pleasantly. Those in control 
showed no patience whatever three or four years ago 
toward persons who were unwilling to support the 
McFadden bill. I speak advisedly. This new proposal 
is sure to meet with the same fate, because it deserves 
to do so. We of the mining profession wish heartily 
to see gold mining prosperous no less than Messrs. 
Seamon, Loring, Fletcher Hamilton, et al., but we are 
willing to face facts, one of which is that the mining 
of gold is a minor branch of the mining industry of the 
United States; moreover, we know that there is a 
plethora of gold in this country and in the national 
Treasury. This accumulation of gold is one factor in 
depressing the business of gold mining. Even in Cali- 
fornia the mining of gold is a secondary industry; the 
county of Los Angeles by itself produces annually more 
wealth in the form of oranges than all the gold produced 
in the whole of California. In our state, the mining of 
oil, of gas, and of cement are of greater industrial 
importance. These facts must be faced honestly. 

The chief reason why gold mining is depressed is 
not high taxes, high labor, or lack of government aid; 
it is to be found in the fact that a few days before 
the Sacramento convention the chief brokerage houses 
of the United States offered bonds on the Masonic 
Temple in Chicago at 65 per cent; the loan of money 
for erecting this office-building backed by good security, 
was made at a rate of interest so high as to render 
unattractive the speculation in gold mines. So long 
as gilt-edged investments can be made at 6 or 7 per 
cent, it is not likely that a sagacious man will risk his 
savings in a gold mine at 10 per cent, or even better. 

All speculative activity in mines is suffering from 
the high earning power of money in less hazardous 
enterprise. That is the truth, however unpalatable. 
Rich men seek tax-exempt securities at 44 per cent 
in lieu of starting new mines or smelters. Ask the 
Guggenheims why they are pulling their money out of 
mining. I remember when the Panama bonds of our 
government were oversubscribed, although the rate of 
interest was only 3 per cent; mining speculation was 
active then, naturally. It is a condition, not a theory, 
that confronts the leaders of the Mining Congress; 
they can serve the industry better if they rub their 
eyes and awaken to realities. 
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Tungsten Producers Getting on 
Their Feet Again 


THE EDITOR: 

Sir—The article by Paul Wooton, published in the 
Mining Journal-Press of Sept. 13, regarding the effect 
of the tariff on the production of tungsten in the United 
States, is somewhat misleading and decidedly unfair to 
the owners of different tungsten properties that are get- 
ting back into production. 

The extreme drop in the price of tungsten after the 
close of the war closed down dozens of tungsten prop- 
erties, some of which had been equipped with large 
mills that had cost in the aggregate several hundred 
thousand dollars. In many cases the owners of the 
properties never recovered the cost of the milling plants. 
With the increased price of tungsten, many of these 
properties are being reopened, and the industry is 
certainly employing more than one hundred men at the 
present time. One property in the Nightingale district 
is building a large modern mill and expects to be in 
production soon. 

I am manager of a company that is operating a large 
deposit of tungsten near Mina, in Nevada. This prop- 
erty has more than 80,000 tons of ore blocked out ready 
for milling; a mill is now being erected and the com- 
pany will be producing concentrates in thirty days. 
This property alone, when fully developed and equipped, 
will be able to produce 100 tons of scheelite concentrates 
per month, and this is only one of several properties 
that are capable of large production when market and 
operating conditions are favorable. 

With a fair price for tungsten, the mines of the 
United States can supply all the domestic demands and 
there will be no necessity to import a single ton of 
the ore. WALTER X. OSBORN. 

Evanston, Wyo. 





Credit to Mr. Ballard 


THE EDITOR: 

Sir—In your issue of Oct. 4 appears an article by 
myself entitled “Gold Veins of Sundry Areas in the 
Idaho Batholith.” As the executive head of the Idaho 
Bureau of Mines and Geology I exercise too many edi- 
torial prerogatives of my own to be disposed, Mr. Edi- 
tor, to question for a moment your editorial authority, 
“with all the rights, privileges and immunities thereto 
appertaining,” as the college president’s formula goes 
at commencement time. Nevertheless, inadvertently the 
blue pencil (or whatever color you may use) has in this 
instance deleted from my article all mention of my good 
friend and collaborator, Mr. S. M. Ballard, who ren- 
dered most valuable assistance, both in the field work 
and in the compilation of the report (Idaho Bureau of 


Mines and Geology Bulletin No. 7, “Geology and Gold 
Resources of North Central Idaho”), from which the 
article in question was largely drawn. Mr. Ballard is 
so extremely modest that he would be the last man in 
the world to feel he had been injured by such an omis- 
sion, but this merely makes the obligation the more 
binding upon myself to call attention to the omission 
and to make abundantly clear the indebtedness which 
this article bears to him. 

One rather small point may also be worth mention- 
ing. The caption to the halftone on page 539 should be 
“Buffalo Hill diggings,” not “Buffalo Hump”; glaciation 
in the vicinity of “the Hump” has rendered placer 
accumulations impossible. The digging in question is 
near Elk City. FRANCIS A. THOMSON. 

Moscow, Idaho. 
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Still Working at Paracale, in Philippines, 
Despite Report to the Contrary 
THE EDITOR: 

Sir—In your issue of June 28, you publish an article 
headed “Benguet Consolidated Principal Producer in 
Philippines,” in which the following statement occurs: 
“The gold-dredging operations at Paracale and Sirigao 
have ceased owing to exhaustion of the areas.” 

I am in a position to state that the information re- 
specting Paracale is altogether inaccurate, for the rea- 
son that I am personally in charge of dredging opera- 
tions in Paracale that have continued unbrokenly since 
1911, and at present two dredges belonging to my com- 
pany are in steady operation in the vicinity of the town 
of Paracale, and, moreover, we owe not one cent in the 
Philippine Islands that could not be paid on ten min- 
utes’ notice. 

With reference to Sirigao (presumably Surigao) : as 
the only dredge ever erected in that province worked 
for a few months only, it seems strange that exhaus- 
tion of the area should be accountable for its stoppage. 
I am not, however, qualified to give any information 
respecting this dredge. 

The company has taken out, since commencing oper- 
ations, about 3,750,000 pesos’ worth of gold, much of 
it under great difficulties during the war, which was 
eventually the cause of three of the dredges closing 
down in 1919, but one ran on continuously, and it has 
about 50,000 oz. of gold to its credit, as a digger. In 
1920 it started to redredge previously worked ground, 
and has taken out since that over 9,000 oz. One of 
those laid up in 1919 resumed dredging in August, 
1922, and since that date it has dredged out about 8,700 
ounces. 

Paracale is kept going by the dredges, and had they 
“ceased,” as your correspondent states, it would have 
had hard times for a few years past. Any person 
qualified to write notes of any kind about Paracale, 
knows quite well that dredging has not ceased in the 
district. WILLIAM TELFORD. 
Paracale, Philippine Islands. 
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Abandonment of “Pittsburgh Plus” 
a Milestone of Progress 
THE EDITOR: 

Sir—You say (Oct. 11) that “Pittsburgh Plus” is 
abolished—not that it makes any difference because it 
had been abandoned anyway; and that “the vast major- 
ity of steel sold in the United States is unaffected.” 

This depreciates the importance of an industrial de- 
cision of the utmost moment. In times of overproduc- 
tion “Pittsburgh Plus” was frequently abandoned 
temporarily, because of competition. That was one way 
of cutting prices; it gave concessions to the buyer with- 
out reducing the price at the mill. Nobody anticipates 
that “Pittsburgh Plus” was really abandoned as a policy 
to be used when practicable by all the steel makers, 
until the Trade Commission ruled it unlawful and the 
Corporation accepted the ruling. It would have come 
about again when and as surely as demand began to 
approximate productive capacity. 

I wonder at the mental reactions of a writer who says 
that the vast majority of steel sold is unaffected. True, 
the production of Corporation mills only is directly 
subject to the order, and this alone in bars, shapes, 
plates, rods, and wire and wire products. But if the 
Corporation quotes on mill base its competitors must; 
indeed, they have done so. There was no recourse if 
they intended to stay in business. And as to products, 
there is little aside from rails that is unaffected. 

What the West has wanted in this matter was to do 
away with tribute to Pittsburgh and railways reaching 
there. There are two kinds of consumers of steel— 
ultimate consumers and consumers for purposes of 
manufacture. We forget the first sometimes; you seem 
to completely. Trade policy had built around Pitts- 
burgh the great center for the latter class of consumers. 
At the same time the ultimate consumer was moving 
further and further afield, as is shown by census popu- 
lation studies. If raw materials had to be hauled to 
Pittsburgh and the resulting product then hauled fur- 
ther and further away to reach the man who finally 
used it—as nails, perhaps, or freight cars, or ships— 
there was continually increasing a traffic congestion and 
an added unnecessary and uneconomic cost. It was 
shown that the concentration of fabricating plants 
about Pittsburgh cost the people several hundred million 
dollars in freights on steel alone during the war, which 
would have been avoided had there been no “Pittsburgh 
Plus” to build up there the center of the fabricating 
industry and had this industry been scattered nearer 
the ultimate consumer. This was on steel fabricated 
there and shipped to far points, especially West, to be 
made into war materials. This cost reached further 
than dollars of freight paid on steel alone, but ran into 
a resulting congestion on railways that was detrimental 
to all classes of business. 

The West never had and never could get its full 
share of the consumers for fabrication so long as 
“Pittsburgh Plus” remained a possibility; whether or 
not a constant practice made no difference. The mere 
fear that it might be invoked was enough. 

It is true that the region west of both Chicago and 
Duluth, especially Duluth, is agricultural and not indus- 
trial, and so consumes only as an ultimate consumer; 
but the farmer can no more afford to pay a price for 
steel products that is in excess of what it ought to be 
than can the skyscraper builder in New York City. 

You say that the long drawn out controversy ends 
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with a victory for no one. Do you overlook the fact 
that “Pittsburgh Plus” is abolished and that the pro- 
testants against it contended only for abolition? This 
matter is deeper than you think. It touches many 
fields. Years ago in a case brought in Illinois the 
principle of regulation of grain elevators was laid down. 
Who would now go back to the old system of unregu- 
lated elevator weights, grades, and charges? Later, 
railway rates were subject to regulation. Who would 
now go back to the rebates, bribes, and dishonesties 
that flourished all down the line under the old system? 

Here is a case that has occupied four years of time; 
20,000 pages of testimony have been taken, and argu- 
ments covering hundreds of pages more have been made. 
Yet you dismiss it in a stickful of superficial and 
contemptuous words as a matter of exceeding unim- 
portance. If blazes along the trail of human progress 
are of no worth to a people looking for a path to equal 
rights, then this ruling is as you say. 

Duluth, Minn. DWIGHT E. WOODBRIDGE. 


i 


Cyaniding Carbonaceous Gold Ores 
an Old Problem 
THE EDITOR: 

Sir—The reminiscences of Paul T. Bruhl, of San 
Juancito, Honduras, on cyaniding carbonaceous gold 
ores, faintly calls to my mind the earnest but unsuc- 
cessful efforts of the late Godfrey Doveton in his at- 
tempts to secure better than 78 per cent extraction on 
the cyanidation of the old fill from the Bonanza vein of 
the old Esperanza mine, in the El Oro district in Mex- 
ico. This oreshoot, known locally as the Veta Negre, 
was between black carbonaceous shale walls, and the 
reprecipitation in the pachucas during my period of 
employment by the company would almost make one cry. 

Several years ago on a trip over the California 
Mother Lode with the late Roger Knox, of the Black 
Oak mine, in Tuolumne County, we visited the Belmont 
Shawmut mine, then operated by the Tonopah Belmont 
Co. They were treating a sulphide mined in carbona- 
ceous shale, and I faintly remember that one of the 
flotation reagents was added to the tube-mill circuit, the 
object being to “sicken” the shale and prevent repre- 
cipitation. As I remember it, they were quite enthu- 
siastic about the results they were obtaining at that 
time. It was my intention to write to Paul Avery, then 
metallurgist for the Esperanza mine, of this method of 
treatment, but I learned, as they say here in California, 
that Esperanza was “going hay-wire,” and I have not 
thought of the matter since. ROBERT J. BURGESS. 

Yankee Hill, Calif. 
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“Magma” and Ore Chemistry 
THE EDITOR: 

Sir—An article and a letter on the above subjects 
in your issue of Aug. 16, on pages 250 and 263, respec- 
tively, greatly interest me. Both these contributions 
are along the line of thought that quite a few of us 
have been lately following—but it is only seldom that 
one sees the data quite so lucidly presented. Thanks 
are due to both Mr. Lewis and Mr. Hixon. 

As regards deep-seated mineralization (or surface 
ditto of deep-seated origin) the latter gentleman’s 
thesis seems the most clear, logical, and convincing 
that I have yet seen in print. A. SPENCER CRAGOE. 

Liskeard, Cornwall, England. 
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Summary 


CCORDING to E. J. Cornish, its president, the 
National Lead Co. has not increased its holdings 
in the Llallagua tin mines, in Boliva, in connection with 
the recent incorporation in the United States of Patino 


During the third quarter the Jib Consolidated Mining 
Co. earned $163,924 at its Montana properties. 


Excellent results in prospecting at Pierce City, in 
the Joplin-Miami district, warrant the erection of a 





Mines and Enterprises, Consolidated. 


Bandits are reported to have murdered B. F. Barker, 
auditor for the Erupcion Mining Co., and eight others 


in northern Chihuahua, Mexico. 


A twenty-year contract has been closed whereby the 
A. S. & R. Co. will operate the Victorio properties at 


San Luis Potosi, in Mexico. 


Noranda Mines, Ltd., controlling the Horne gold-cop- 
per properties in northwestern Quebec, has increased 


its capitalization to $15,000,000. 


Tonopah Extension Enjoins West 
End from Development 


Apex Litigation May Ensue—Claims 
Wrongful Extraction Under New 
Jersey and Panther Claims 


Boom conditions in the Tonopah dis- 
trict in Nevada received a setback on 
Oct. 7 when the Tonopah Extension Co. 
filed a complaint in the Seventh Judicial] 
District Court of Nevada, in Goldfield, 
against the West End Consolidated 
Mining Co., the Tonopah “76” Mining 
Co., the West End Extension Mining 
Co., and the Halifax Tonopah Mining 
Co. as defendants, stating in the com- 
plaint that to the best of its belief the 
defendant companies had entered into 
and under, and were extracting ore 
from within, the vertical boundaries of 
certain lode mining claims owned by 
plaintiff company. On plaintiff com- 
pany’s request a restraining order and 
an order to show cause was issued to 
restrain defendant companies from en- 
tering or working beneath the surface 
of the New Jersey and Panther lode 
mining claims of plaintiff company. 
The date set for the hearing was Oct. 
17, but by mutual consent of parties 
thereto the date has been advanced into 
November, to permit examination and 
survey. 

From available information it ap- 
pears that the case is one of apex and 
extralateral rights. It is to be hoped 
that the differences can be settled out 
of court, thereby avoiding long and 
costly litigation. The filing of the suit 
has put something of a damper on de- 
velopment work throughout the entire 
district. 





concentrator by the Eagle-Picher Lead Co. 


The Tonopah Extension company has obtained an 
injunction stopping the West End Consolidated from 


continuing development under certain claims. 


Construction of new mine plants is a feature of cur- 
rent activities on the Gogebic range in the Lake 


Superior iron region. 


mines. 


New Production Record for 
Tonopah Extension 

ONOPAH Extension produc- 

tion at Tonopah, Nev., reached 

a new high for that company in 

During the month 14,- 


September. 
516 tons of ore was milled and 272,- 
670 oz. of bullion shipped, valued 


at $234,000. The largest previous 
month for this company was in 
April of this year when bullion 
valued at $225,600 was shipped. 


Cannot Issue Stock Already Sold 
If Permit Is Suspended 


Companies granted permits by the 
State Corporation Department of Cali- 
fornia cannot issue stock after their 
permits are suspended or revoked. This 
is the decision of U. S. Webb, state 
Attorney General, in a recent opinion 
prepared for the guidance of the State 
Corporation Department. According to 
the Attorney General, securities cannot 
be issued where permits are suspended 
or revoked, even though they may have 
been sold and paid for while the permit 
was in full force and effect. 


Mace Smelter at Ouray 


The Pennsylvania Mines Co., operat- 
ing at Ouray, Colo., has completed the 
installation of a Mace smelting furnace 
of 50 tons’ daily capacity. The plant 
will be operated in connection with the 
Bright Diamond and Wanakah mines, 
which belong to the company. Custom 
ore will also be handled, according to 
J. Van Damn, who is in charge. 


The Union Miniére is said to have declined overtures 
of American copper interests regarding Katanga copper 


Bandits Murder Mine Auditor 
and Train Crew 


B. F. Barker, of Erupcion Staff, Carry- 
ing $15,000 Payroll, Is Victim 
—Americans in Band 


B. F. Barker, auditor for the Erup- 
cion Mining Co., which is operating in 
Mexico, south of El Paso, was killed by 
bandits on Oct. 10. Eight others were 
also killed according to reports. 

A train of ore from the Erupcion 
mine on the Chihuahua & Oriente rail- 
road was dynamited and wrecked by 
the bandits near Candaleria, 30 miles 
south of Juarez. Barker, who was 
among the passengers, carried $15,000 
of payroll money. A rail had been re- 
moved from a curve in the track where 
trains run slowly. The engine, tender 
and a box car loaded with dynamite, 
left the track. The members of the 
train crew, eight in number, and Barker, 
were marched to a point near the rear 
end of the train, lined up and shot. 

Immediately after the robbery the 
bandit gang gathered and was reported 
to have ridden into the hills in the 
direction of the Texas side of the Rio 
Grande. Three Americans and three 
Mexicans were in the gang, according 
to reports received in El Paso. Soldiers 
arrested two Americans on the high- 
way leading to Juarez the following 
day, and they are being held at Villa 
Ahumada for investigation. They car- 
ried no loot, however, and federal troops 
are now searching the hills surround- 
ing the scene of the wreck to intercept 
the bandits, who are believed to be on 
their way to the Texas side of the Rio 
Grande. 
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Leading Mines at Eureka, 
Utah, Use Wet Stopers 
Exclusively 


HE mines of the camp of 

Eureka, Utah, are well equipped 
in the matter of sanitation and 
safety devices, according to the re- 
port of members of the Industrial 
Commission of Utah, who have, 
with the State Mine Inspector, been 
making an inspection of the camp. 
The Chief Consolidated and the 
Tintic Standard, the largest pro- 
ducers of the district, use nothing 
but wet machines, and it is said 
that other mines in the camp are 
not far behind in this respect. 





Jib Consolidated Earned $163,924 
During Third Quarter 


The Jib Consolidated Mining Co. at 
Basin, Mont., in the month of Septem- 
ber milled 7,244 tons, against more than 
8,000 tons in August. Concentrate con- 
tained 4,015 oz. of gold, 22,382 oz. of 
silver, 38,300 lb. of copper, and 53,900 
lb. of lead, for which the net smelter 
return was $81,600. Costs were $46,- 
000 as follows: Smelting and freight, 
$7,000; mine development, $6,000; East 
Katie operations, $2,000; mining and 
milling operations, $31,000. Net profit 
for month, $35,600. The mill started 
to operate in second quarter of 1924, 
and profits for that quarter were $52,- 
758.43 and for the third quarter, $163,- 
924.39. Free gold has been encountered 
in a crosscut on the 400 level 70 ft. west 
of crosscut 413. The first car of ore 
shipped from the East Katie assayed 
$23 per ton and second car $36.70. In 
all, five cars have been shipped to the 
Anaconda smelter. 

No. 2 ball mill in the mill has been 
relined and is handling better tonnage. 
Average mill heads for first twelve 
days in September were $18 per ton. 


White Caps Will Sink Inclined 
Shaft Still Further 


The shaft of the White Caps Mining 
Co., operating at Manhattan, Nev., is 
now 375 ft. below the 800 level, on a 
45 deg. slope. Some vein material, 
which carried values as high as $30 
per ton, was encountered at 350 ft. be- 
low the 800 level, but no work has been 
done on this ore showing. The com- 
pany plans to sink the shaft several 
hundred feet deeper before starting 
lateral] development on several levels, 


and this shaft work will require several 
months. 


County Undertakes to Prevent 
High-Grading in California 


The Amador County, Calif., Board of 
Supervisors has passed an ordinance 
regulating the sale of ores and bullion 
within that county. The buyer of such 
ores and bullion must keep a register of 
all purchases and must identify the 
seller and determine the source of the 
ore or bullion. Misstatement of fact 
by the seller is to be considered a mis- 
demeanor under the ordinance. 
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National Lead Co. Does Not Control 
Patino Tin Properties 


President Cornish Explains Relations With $50,000,000 Patino Mines 
and Enterprises Corporation—Joint Ownership in 
Williams-Harvey Concern 
By A. B. Parsons 


Assistant Editor 


HE incorporation in the United 

States of Patino Mines and Enter- 
prises Consolidated, a $50,000,000 cor- 
poration officered by E. J. Cornish, 
president of the National Lead Co. and 
his associates, has been interpreted as 
being the inception of a big “mine-to- 
finished-product” tin enterprise. This is 
a misapprehension, notwithstanding the 
fact that the holdings of the new com- 
pany are large tin mines and mills anda 
railroad in Bolivia and that the Nationa] 
Lead Co. is the largest manufacturer 
of tin products in the world. The Na- 
tional Lead Co. does not control the 
Patino mines, nor does it purpose to 
invest any considerable part of its capi- 
tal in mining enterprises, all of which 
necessarily have an inherent element 
of speculation. 


Policy Against Mine Investments 


The definite desire of the _ stock- 
holders, as reflected in the policy of 
the directors, is to confine activities 
largely to manufacturing. As a matter 
of fact, the present officers of the 
Patino company are serving only tem- 
porarily, and they will retire in favor 
of Simon Patino and his South Ameri- 
can associates whenever it is convenient 
to make the change. The National Lead 
Co. invested $1,500,000 in the properties 
two years ago and will doubtless retain 
representation on the board. When in- 
terviewed on the subject, Mr. Cornish 
explained the circumstances of the in- 
corporation in this way: Sefior Patino 
has long been the owner of the Uncia 
tin mine, the Machaca Marca & Uncia 
railroad, and an interest in the Llallagua 
mine. The two mines are situated on 
opposite sides of a mountain and the 
underground workings were connected 
a few years ago. The possibility of a 
dispute or litigation over orebodies, or 
of wrongful extraction of ore, produced 
an undesirable situation. Moreover, 
engineers showed that great economies 
could be effected by the operation of 
the properties as a single unit. The 
Llallagua was equipped with a more 
efficient milling plant. and engineers 
estimated that $400,000 annually could 
be saved by a merger. To facilitate 
such a merger, the National Lead Co. 
invested $1,500.000 in the Llallagua 
property at Senor Patino’s solicitation, 
thereby giving him control of both 
mines as well as of the railroad. 

Although the mines were in Bolivia, 
the various companies were organized 
under the Chilean laws. It was _ in- 
tended to form a single Chilean com- 
pany to hold all the properties, but 
Chile early this year established a 
profits or income tax of 8 per cent, 
collectible from all corporations organ- 
ized in Chile, irrespective of the source 
of the income. The United States, on 
the other hand, in the case of a domes- 
tie corporation whose income is derived 
from operations in a foreign country, 


permits the deduction of profit taxes 
paid to that country from the amount 
due under the 124 per cent that it levies 
on incomes. Bolivia, the country in 
which the mines are situated, imposes a 
20 per cent tax, so that, obviously, 
nothing is collectible as income tax 
from Patino Mines and Enterprises by 
the United States Government. That is 
the reason that the corporation was 
organized in this country, and the nam- 
ing of the National Lead officials was 
merely a measure to facilitate legal 
procedure. 

Another connection between the Na- 
tional Lead Co. and Senor Patino is the 
ownership by each of a one-third inter- 
est in the Williams-Harvey Corpora- 
tion, which owns tin smelting plants at 
Brooklyn, New York, and in Great Brit- 
ain. The Williams-Harvey Corporation 
has a long-time contract to smelt the 
entire output of the Patino mines. The 
Brooklyn plant, which started operation 
in 1918, was shut down in 1922 because 
it was cheaper, on account of lower 
wage scales, to smelt the ore at the 
British plants and ship the metal back 
to the United States. 

There are no known commercial de- 
posits of tin in this country, so there 
is no domestic mining industry to pro- 
tect with a tariff. However, if there 
were a tariff on the importation of the 
metal, sufficient to offset the difference 
in the cost of smelting in this country, 
the tin-smelting plant on Long Island 
doubtless would be restarted. The Na- 
tional Lead Co., says Mr. Cornish, has 
never actively advocated or opposed a 
tariff on tin, or on anything else, for 
that matter. 


World’s Largest User of Tin 


During 1923 the company imported 
about 25,000 tons of tin, or about half 
of the total imports. It is by a good 
margin the largest consumer of tin in 
the world. It is vitally interested in 
the mining of tin as well as of lead, 
zinc, and other raw materials. For this 
reason it desires to keep in close touch 
with the mining industries. This is 
accomplished by making comparatively 
small investments in various mining 
enterprises sufficient to warrant repre- 
sentation on boards of directors. How- 
ever, mining is distinctly not one of the 
major activities of the company. 

The Llallazua mine is the largest 
producer of tin in the world, and the 
Patino corporation will control about 
75 per cent of the output of Bolivian 
mines. Bolivia is a close second to the 
Malay States in the production of the 
metal. The cordial understanding be- 
tween the Patino company and the Na- 
tional Lead Co. doubtless will continue, 
to the mutual advantage of both, but 
the National Lead Co. is not, and, un- 
less the present policy is changed radi- 
cally. will not become. a dominating 
factor in the mining of tin. 
































New hoist and compressor building at the Asteroid mine on 





Kay Copper Opens Orebody 
in Arizona 


The Kay Copper Corporation, operat- 
ing at Canon, in the extreme southeast 
corner of Yavapai County, Ariz., 50 
miles north of Phoenix, is said to have 
uncovered 30 ft. of sulphide ore in its 
crosscut from the 1,200 level from the 
No. 4 shaft, which was completed to 
that level last June. The orebody is be- 
lieved to be the nose or northern ex- 
tremity of the body cut in a crosscut 
from the 800 level some time ago. The 
crosscut on the 1,200 level is being 
pushed westerly at the rate of 12 ft. 
daily. Its main objective is the down- 
ward continuation of an orebody de- 
veloped to the 600 level in No. 1 shaft, 
which lies 585 ft. northwesterly from 
No. 4, on the opposite or west side of 
the Agua Fria River. The crosscut 
from No. 4 should give 600 ft. of addi- 
tional vertical depth and considerably 
more upon the dip of the orebody, which 
has an inclination of about 70 deg. to 
the west. Diamond-drill holes are also 
being driven in fan shape from the bot- 
tom of the 1,200 level. The Kay Copper 
Corporation is controlled by a combina- 
tion of interests identified with the 
Mother Lode Coalition Company. 


Eagle-Picher Abandons Went- 
worth in Favor of Pierce City 


The Eagle-Picher Lead Co. is moving 
the old Gobbler concentrator, situated 
on the Gobbler mine, at Wentworth, 
Mo., to a new prospect near Pierce 
City, Mo. 

Residents at Wentworth had hoped, 
when the big lead company took over 
the Gobbler property, that a revival of 
mining operations in the old Wentworth 
camp was to be expected. The con- 
trary appears nearer the truth, as the 
removal of the Gobbler mill will make 
reopening of the Wentworth camp more 
unlikely than before. 

The Eagle - Picher company has 
drilled all summer in the Pierce City 
section and is reported to have a fine 
prospect there. The ore is found at a 
shallow level, and it is understood in- 
cline shafts are to be used, with cars 
instead of cans for bringing the ore to 
the surface. 


New Mine Plants Feature 
Gogebic Range 


Asteroid Surface Building Approaching 
Completion—Ford Engineers Ex- 
amine Yale Mine 


Although production of iron ore is 
below maximum on the Gogebic range, 
in Michigan, the operating companies 
are making large expenditures for 
sinking shafts and erecting new surface 
plants. 

The Castile Mining Co. is sinking 
a new Asteroid shaft, in connection 
with which is a new shop and ware- 
house building to serve both the 
Asteroid and Eureka mine. A large 
new brick and steel building to house 
the hoisting and compressing machinery 
is nearing completion. One of the 
accompanying iliustrations shows this 
structure and another the temporary 
headframe used in sinking operations. 


Above—Eureka-Asteroid shop and warehouse. 
plant at the Yale mine, recently examined by Ford engineers 
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the Gogebic range 


The new shop building will contain 
blacksmith, machine, and _ carpenter 
shops, a warehouse, a chemical labora- 
tory, and a heating plant. A tunnel 
will connect it with the shaft. 
Another photograph shows the steel 
headframe now being erected and some 
of the buildings about completed at the 
old “B” Norrie shaft. The shaft in 
the footwall on the Norrie “forty” was 
sunk by the Oliver Iron Mining Co., 
starting in 1901. It dips at 50 deg. 
down to the 14th level (1,177 ft.) and 
below there at 60 deg. to a total depth 
of about 2,000 ft. It has two hoisting 
compartments, and measures 5 ft. by 
10 ft. 7% in. inside of timbers down to 
the 14th level; below that it is longer, 
having one more compartment. It was 
formerly equipped with a wooden head- 
frame and steam hoisting plant, but 
this was dismantled a few years ago 
when the Oliver company surrendered 


Below—Sur face 
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At right— 
New surface plant at the 
“B” Norrie shaft, of the 
Republic Iron & Steel Co., 
at Ironwood 


the lease on the Norrie. The company 
did, however, arrange to have the use 
of the shaft below the 14th level. 

After passing through several hands 
the Norrie came under the control of 
the Republic Iron & Steel Co., which 
has been scramming hanging wall ore- 
bodies through the Townsite shaft sit- 
uated on Oliver property. Office, shops, 
and most of the mining operations are 
soon to be transferred from this shaft 
to the new one. 

The building on the left is the new 
office, then the change house and shops. 
Behind them is the engine house, which 
will contain electric driven hoists and 
compressors. Power is to be obtained 
from the Lake Superior District Power 
Co. 

Engineers working for the Ford 
Motor Co. have been making a thorough 
examination of the Yale property, at 
Bessemer. Officials of Oglebay, Norton 
& Co., who are now managing the 
property, have not announced any 
agreement with the Ford company, but 
it is believed that negotiations have not 
gone beyond the making of this ex- 
amination. 





Idaho Maryland Options Bruns- 
wick at Grass Valley 


The Brunswick mine, at Grass Valley, 
Calif., has been optioned to the Idaho 
Maryland Mines Co., a subsidiary of the 
Metals Exploration Co. The Brunswick 
mine holdings total about 27 acres in 
addition to 320 acres of agricultural 
land. 

The mine was closed down in 1918, 
but has since been unwatered after 
equipping the shaft with a modern 
hoist. Several mining interests have 
examined the property since it was un- 
watered. 


Silversmith Brings Dividend 
Total to $400,000 


Silversmith Mines, Ltd., at Sandon, 
B. C., announces that on Oct. 10 it will 
distribute to the stockholders an addi- 
tional dividend of $25,000, which makes 
the total to date $400,000. 

In August the company shipped 400 
tons of crude and concentrated silver- 
lead ore and 500 tons of concentrated 
zinc ore from the mine. The mine is 
producing from the 500, 800, 900 and 
1,000 levels, and a station is being cut 
on the 1,200 level preparatory to cross- 
cutting for the vein on that level. 
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At left— 
New shaft at the 
Asteroid, with tem- 
porary head frame 
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Little Found at Hamilton, Nev., 
by Recent Prospecting 


Reports from the Hamilton district, 
in Nevada, where the Tonopah Mining 
Co., as well as several other companies 
started work some months ago, do not 
indicate that anything of importance 
has been found. George H. Garrey has 
directed most of the recent work and 
has outlined development work which 
will prospect undeveloped areas con- 
taining possibilities. The Tonopah Min- 
ing Co. has done considerable cross- 
cutting and drifting, as well as pros- 
pecting by means of long drills from 
development workings, and though 
some ore has been found available, re- 
ports do not indicate that important 
orebodies have been opened. 





News from Washington 


By PAUL 


WOOTON 


Special Correspondent 





U. S. Bureau of Mines Assigns Subjects 
For Metallurgical Research 


Work Done Largely in Co-operation with Educational Institutions— 
All Common Ores Will Have Attention— 
Complex Ore Problems 


eee of metallurgical re- 
search to be conducted by the vari- 
ous stations of the U. S. Bureau of 
Mines has been made as follows: Ore- 
dressing research and experiments in 
sizing, crushing, and grinding; and serv- 
ice tests on metals used in connection 
with ore dressing and milling processes, 
Salt Lake City Station, in co-operation 
with the Department of Metallurgical 
Research of the University of Utah; 
metals used in crushing and grinding 
machinery, Minneapolis Station, in co- 
operation with the University of Min- 


nesota; beneficiation of iron ores, 
Southern Experiment Station, in co- 
operation with the University of 
Alabama; flotation, Salt Lake City 


Station, in co-operation with the Uni- 
versity of Utah; beneficiation of lead 
and zinc ores of the Mississippi Valley, 
Rolla Station, in co-operation with the 
Missouri School of Mines; classification 
of non-ferrous ores, Moscew Station, in 
co-operation with the University of 
Idaho and the operators of the Coeur 
d’Alene district; coal washing in East- 
ern and Central states, Pittsburgh Sta- 
tion, in co-operation with the Carnegie 
Institute of Technology and with coal 
operators; coal washing in the Pacific 
Coast states, Seattle station, in co- 
operation with the University of Wash- 
ington; work with the experimental 
blast and electric furnaces and labora- 
tory and field investigations in connec- 
tion with the manufacture of iron and 
steel, Minneapolis Station, in co-opera- 
tion with the University of Minnesota 
and with the industry; direct processes 
of steel manufacture, Seattle Station in 
co-operation with the University of 
Washington; open-hearth and bessemer 
processes, Pittsburgh and Minneapolis 
stations, in co-operation with the Uni- 
versity of Minnesota and the industry; 
experiments with electric-furnace steel, 


Minneapolis Station, in co-operation 
with the University of Utah; problems 
of recovering gold and silver from their 
ores, Reno Station, in co-operation with 
the University of Nevada; utilization 
of silver and silver alloys, Washington, 
D. C., in co-operation with the Bureau 
of Standards; pyrometallurgy of cop- 
per, Tucson Station, in co-operation 
with the Universities of Arizona and of 
Utah; hydrometallurgy of copper, Tuc- 
son Station, in co-operation with the 
University of Arizona; pyrometallurgy 
and hydrometallurgy of lead, Berkeley 
Station; pyrometallurgy of zinc, Rolla 
Station, in co-operation with the Mis- 
souri School of Mines; hydrometallurgy 
of zinc, Berkeley Station; loss of metals 
in slags, Tuscon and Salt Lake City 
stations in co-operation with the Uni- 
versities of Arizona and Utah; micro- 
scopic studies of complex ores, Salt 
Lake City Station, in co-operation with 
the University of Utah; aluminum re- 
search and electrometallurgical proc- 
esses, Seattle Station, in co-operation 
with the University of Washington; 
physics, mathematics, and chemistry of 
metallurgical problems, Berkeley Sta- 
tion; metallurgical requirements for 
refractories, Seattle Station, in co- 
operation with the University of Wash- 
ington and the Ohio State University; 
utilization of fuels, Pittsburgh Station; 
application of oxygen to metallurgy, 
Pittsburgh Station; applied physics and 
heat treatment of oil-well equipment, 
Minneapolis Station. 

As a result of research and experi- 
mentation at the Seattle Station, offi- 
cials now feel fully justified in an- 
nouncing the feasibility of making in 
the electric furnace, high-grade foun- 
dry iron from steel scrap. Any manu- 
facturer can use scrap from his plant 
and make castings equal to those made 
from cupola iron. 



















































































































































































































London Letter 


By W. A. Doman 


Special Correspondent 





Union Miniére Declines Reported 
Proffers From America 


No Reason for Combining Interests— 
Plans Further Expansion of 
Operation in Katanga 


London, Oct. 7—Some time ago I re- 
ported that American copper magnates 
were trying to acquire an interest in 
the Katanga copper fields, largely to 
provide against the time when the prop- 
erties of the great producers in the 
States would approach the stage of ex- 
haustion. Judging by news from Brus- 
sels it appears that negotiations had 
been resumed, for it is reported that 
financial deputations of the leading 
American and Canadian copper pro- 
ducers had made proposals at the head 
office of the Union Miniére in Brussels 
to form a combination of interests, 
which proposal was declined. Great as 
the scale of operations in Katanga is, 
the company has yet larger schemes in 
view. As a result of these it is be- 
lieved that copper can be produced at a 
price to defy competition. The question 
of marketing the metal is causing no 
anxiety, and the controlling interests 
are confident as to the future. 

The Soviet Government has granted 
another mineral concession in the 
Priamur district of Siberia—this time 
to a Finn, on conditions somewhat 
similar to those accorded to the 
Priamur Syndicate, to which I recently 
alluded. 

Dr. Malcolm Maclaren’s full report 
of his investigation of the Shamva mine 
has now been released. Generally 
speaking, his conclusions are favorable. 
He says that the main body of the mine 
is at the intersection of the No. 7 and 
Eastern channels. This intersection 
should pitch steeply west-southwest, 
and the future of the mine in depth 
should lie broadly in that direction. The 
ore channels generally possess great 
strength and should persist unchanged 
so long as they remain in the quartzite. 
The depth of the quartzite is unknown, 
“but is probably to be reckoned in 
thousands rather than hundreds of 
feet.” Originally, costs were estimated 
at 7s. 6d. a ton, but owing to the in- 
creased expenses of internal stopes, 
extra haulage and extra pumping, min- 
ing at depth necessitates a greater 
outlay, and the question of increasing 
the mill capacity is at present not a 
practical one. 

The attempts to “bang” the shares of 
the Cam & Motor mine (Rhodesia) 
have not had great success. Latest 
cabled advices have been quite encour- 
aging, particularly in No. 14 level, 
south of the Motor mine. At 129 ft. 
south from the winze at 528 ft. south, 
a crosscut toward the footwall has en- 
tered payable reef, the last 5 ft. assay- 
ing 38s. This does not allow too great 
profit, but it is interesting, especially 
as a further crosscut at 150 ft. south 
has cut ore assaying 47s. over a width 


of 9 ft., with the footwall not yet 
reached. 
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In connection with this company, an 
interesting transaction is reported to 
have just taken place. The Consoli- 
dated Gold Fields and its allied com- 
pany, the Gold Fields Rhodesian, are 
said to have held between them 35,000 
Cam & Motor shares, and at the last 
annual meeting of the Gold Fields Lord 
Harris stated that they expected good 
things from this investment. Now the 
statement is made that Sir Abe Bailey 
has purchased the whole block. It 
was he, it will be recollected, who came 
forward to finance the Cam & Motor 
when it was in rather low water, and 
as the mine has recently undergone a 
special examination by Dr. Malcolm 
Maclaren, it is presumed that Sir Abe 
is satisfied as to the prospects of the 
property. 


Estimates Show Decline in 
Colorado Mine Production 
Except Gold and Copper 


According to smelter receipts and de- 
posits at the United States Mint, in- 
cluding the third quarter, the gold out- 
put of Colorado for 1924 will exceed 
by more than a million dollars that of 
1923, when it reached $6,529,583 in 
value. The Cripple Creek district shows 
the largest increase. 

The silver output for 1924, according 
to returns, will probably be less than 
half of the 4,449,925 oz. mined in Colo- 
rado in 1923. Copper will probably 
show a slight increase over 3,930,928 
lb. mined in 1923. Indications are that 
the lead production will fall approxi- 
mately 4,000,000 lb. below that of 1923, 
when the output was 42,445,620 Ib. The 
value of the output from Colorado zine 
mines in 1923 was $3,642,100, which is 
probably half a million greater than 
will be shown for 1924. 


National Lead Co. Undertakes 
Mining in Leadville, Colo. 


The resumption of the Fortune and 
Penfield properties on Little Ella Hill 
at Leadville, Colo., under the manage- 
ment of the National Lead Co., is re- 
garded as significant by local operators. 
This is the first venture of the company 
in the Leadville district. Present plans 
contemplate an extensive campaign of 
exploration on the lower workings of 
the Fortune. 

Machinery is being installed on the 
Penfield to develop ore zones on the 
upper contact in the blue limestone. 
The output will be shipped to the com- 
pany’s reduction plant at Canon City 
for treatment. 





Will Expand Godiva Operations 


The Godiva mine, at Eureka, Utah, 
lying just east of the Plutus property 
of the Chief Consolidated, is being op- 
erated by the Bechtol Leasing Co. 

During the summer, owing to the 
difficulty in securing water to run the 
steam plant, work has been confined 
to the 200 level and stopes lying above. 
Water has been secured, and as soon 
as the machinery has been overhauled, 
the steam plant will be started. After 
this work at lower levels will be started. 
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Australian Letter 


By Our Special Correspondent 
for Queensland 





Tin Production at Herberton 
Continues to Increase 


Prosperity in Kangaroo Hill Field, Also 
—Canary Mine Particularly Good 
—Bunker Hill to Increase Output 


Brisbane, Sept. 8—Good results con- 
continue to follow work on the Her- 
berton tin field, in North Queensland, 
where production is increasing each 
month. Besides tin, which is the chief 
product, the field yields considerable 
silver and lead, as well as some copper. 
A notable tin mine on the field is one 
called the Old Bradlaugh. More than 
a year ago this mine was producing 
ore, giving a return of more than 30 
per cent of tin. To provide for more 
economical mining, more than a year 
has been spent in development work, 
and the mine now is about to again 
yield crushings of equally high value, 
with the advantage that the tin will be 
recovered at a lower cost. At the same 
time a fresh rich shoot of very high- 
grade ore has been discovered at a 
level higher than that at which pre- 
vious good returns were obtained. 

The Kangaroo Hill tin field, two hun- 
dred miles or so further south, also 
continues to show evidence of pros- 
perous activity. One of the mines of 
the Sardine group, called the Canary, 
has been developing particularly well 
recently, and the company owning it is 
paying dividends. 

An old mine, now named the Big 
Brill, has been reopened and is pro- 
ducing ore yielding up to 70 per cent 
of tin concentrates. 

It is reported that in the Ibus mine, 
on the Mount Isa silver-lead field, prior 
to entering the lead carbonates in the 
hanging-wall formation, 27 ft. of a 
much leached iron gossan, carrying 
small values, was passed through; that 
there were next entered bands of lead 
carbonates interbedded with shales; 
that the ore bands were then found to 
be growing larger and more frequent 
as depth was increased, and that the 
shaft is now (at 109 ft.) in good ore. 
These shales appeared to the naked eye 
to be valueless, but assays of three 
samples gave an average of 20.56 per 
cent of lead and 334 oz. of silver per 
ton. These results are considered to 
be of particular importance as indicat- 
ing great possibilities of mining profit- 
ably in bulk a vast formation that was 
at first thought to be fit only for the 
mullock heap. 

The Broken Hill Proprietary Co., of 
New South Wales, has worked most of 
the accumulated dumps from its lead 
mines at the Barrier, but during 1924 
substantial quantities of slimes were 
produced, and both zine concentrate and 
lead concentrate were obtained. The 
company has reopened its mine, which 
had been closed since 1921. As the re- 
sult of six and a half months’ work- 
ing, it raised more than 36,000 tons of 
ore, and the quantity treated now 1s 
about 2,300 tons per week. It is hoped 
to increase this quantity to about 3,000 
tons. 
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Toronto Letter 


By Our Special Correspondent for 
Northern Ontario 





Noranda Mines, Ltd., Will Increase 
Capital to $15,000,000 


Large Tonnage of Gold-Copper Ore 
Partly Developed in Horne 
Property in Quebec 


Toronto, Oct. 17—It is understood 
that the capital of the Noranda Mines, 
Ltd., will be increased to $15,000,000 
and that a_ public issue will be 
made. The Noranda, which has been 
financed by a syndicate of Ameri- 
can and Canadian mining men, owns 
the Horne property in northwestern 
Quebec. Developments to date on 
this property indicate that it is 
one of the outstanding discoveries 
in Canada during recent years. A 
considerable amount of diamond drill- 
ing has been done, and though offi- 
cial figures have not been given as to 
the tonnage indicated, it is believed that 
this will approximate 3,000,000 tons 
running an average of about $6 in gold 
and 5 to 6 per cent copper. Under- 
ground operations are now under way 
with a view to confirming the results 
of the drilling. The property is a con- 
siderable distance from transportation, 
but if underground developments are 
satisfactory, there is no question that 
either the C. P. R. or the T. & N. O. 
railway will be extended to the district. 

Net earnings of the McIntyre mine 
for the first quarter of the company’s 
fiscal year ended Sept. 30 last amounted 
to $428,000 before provision for plant 
depreciation. Gross recovery was $904,- 
000 and costs including development 
were $463,000. The contract for sink- 
ing the new 4,000-ft. shaft has been 
given to H. A. Kee, formerly manager 
of the Kerr Lake Mines. An organiza- 
tion separate from that of the mines 
will be built up to take care of this 
work. 

The Kirkland Lake branch of the 
Nipissing Central Ry. will soon be in 
operation, and it is expected that trains 
will be running by Nov. 9. This will 
represent a considerable saving to the 
mining companies, as heretofore all 
freight has had to be transported sev- 
eral miles by trucks or teams. The 
road extends as far as the Crown Re- 
serve property, in Larder Lake, and 
there is a possibility that it may be 
further extended to the new gold fields 
in northwestern Quebec. For the pres- 
ent storage-battery cars will provide 
daily service. 

The Lake Shore mill is now treating 
more than 300 tons a day, and as the 
grade is running about $18 a ton, the 
present rate of output is in excess of 
$1,750,000 a year. The company pays 
5 per cent dividends quarterly, a total! 
of $400,000 a year, so that the net 
profits will be very largely in excess of 
the dividend requirements. Develop- 
ments underground, particularly on the 
800 and 1,000 levels. are satisfactory, 
and substantial additions are being 
made to the ore reserves. The grade 
on the 1,000 level is similar to the upper 
levels. 

During September, production at the 
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Novel Scheme for Promoting 
Safety in Mines 


F A MINER at the Lucky Bill 

mine, in the Joplin-Miami zinc- 
lead district, breaks any one of the 
fourteen safety rules promulgated 
by the safety and sanitation com- 
mittee of the local section of the 
American Zinc Institute, he is haled 
before a “kangaroo court,” oper- 
ated by the men, and fined. 

The court is held every Wednes- 
day, at noon, time being made for 
it by the men all going to work 
five minutes early every working 
day in the week. They are show- 
ing much enthusiasm for the court, 
which is run on a no-favorite basis. 


The ground boss himself may be 
arrested and fined. The “judge,” 


”? 


“prosecuting attorney,” and “sher- 
iff’ are elected at each meeting 
of the court. 

In addition to the fines, the or- 
ganization has an income created 
by a weekly assessment of 25c. 
This the men pay cheerfully, and 
the treasury has_ considerable 
money on hand, despite the fact 
that it recently financed a trip to 
Arizona for one of the employees 
at the property. 

The Lucky Bill is one of the mines 
purchased some months ago by the 
Federal Mining & Smelting Co. 
The company reports that opera- 
tion of the court has resulted in a 
reduced number of accidents. 


Teck-Hughes mine was $71,000. This 
was lower than during the preceding 
months and was due in part to a break- 
down of the compressor, which necessi- 
tated drawing lower grade ore from the 
surface dumps. It is understood that 
the management expects to concen- 
trate its operations for the time being 
on the upper levels, and this will prob- 
ably result in a drop in grade during 
the next few months, but as soon as 
the shaft is completed to the 1,600 level 
an extensive campaign of exploration 
will be carried on below 800 ft., where 
most of the highest-grade ore is found. 
It is understood that the management 
has under consideration the construc- 
tion of a new mill of larger capacity. 


Garbutt Plans to Reopen 
Tennessee Mine, at Chloride 


The 1,200-ft. shaft of the Tennessee 
mine, at Chloride, Ariz., is being re- 
paired, and it is probable that the 
property soon will be active again. 
Between the 900 and 1,100 ft. levels is 
said to lie an 8-ft. orebody, 250 ft. long, 
from which ore shipped to the Needles 
smelter average a 20 per cent lead and 
20 per cent zinc, in addition to gold 
and silver. There is expectation that 
deeper exploration will develop sim- 
ilar veins. 

The mine, as well as the neighboring 
Schuylkil, is now owned by Frank A. 
Garbutt. On the lower levels it is 
said that there is 40,000 tons of good 
ore, ready for stoping. 
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Mexico Letter 


By W. L. Vail 


Special Correspondent 





A. S. & R. Co. Contracts to 
Operate Victorio Properties 


Mines at San Luis Potosi—Twenty- 
Year Contract—Will Invest 
$50,000 Annually 


Mexico City, Oct. 14—The Victorio 
Mining Co., of San Luis Potosi, Mexico, 
has just closed a twenty-year contract 
with the American Smelting & Refining 
Co. for the operation of its properties. 
The lessees agree among other condi- 
tions, to invest not less than $50,000 
every four years in exploration work 
during the life of the contract and to 
pay a royalty of 15 per cent on all ore 
up to $20 and 25 per cent on ores which 
exceed $20 in values. The A. S. & R. 
has already considerably increased the 
force at the mines and contemplates 
active development. 

The Triunfo Mining Co., of Lower 
California, has gone into voluntary 
liquidation with the intention of prorat- 
ing the salvage among the stockholders. 
It is estimated that the latter may ex- 
pect about 10c. on the dollar. 

It is reported that the Pefoles inter- 
ests have taken over the old Natividad 
mine, in Oaxaca, and have an option on 
the Suriano, adjoining the Campo 
Morado, in Guerrero. At the latter prop- 
erty it is preparing to construct an ad- 
ditional 200-ton smelter to handle the 
lead and copper contents of the ores. 
The Penoles has also taken over some 
large interests in the old Tasco camp 
in the State of Guerrero, which appears 
to be coming back to life after a num- 
ber of years of comparative idleness. 

The Azarco Mining Co., of Chihua- 
hua, has applied for a special conces- 
sion from the State of Chihuahua for 
the establishment of a reduction plant 
at Parral. It will treat ores by flota- 
tion. The proposed mill will have a 
capacity of 400 tons daily, and is ex- 
pected to cost approximately $250,000. 
The plant must be completed within 
eighteen months after the contract with 
the state authorities is signed. 

Unusual activity has been displayed 
in the State of Durango during the last 
few months, and a large number of 
denouncements have been made, a num- 
ber of them by American interests. 
N. H. Murphy is opening up some gold 
and silver prospects in the Duraznitos 
district and has also recently taken over 
the Belen group of six claims adjoining 
the Tehuehuto mines. A number of 
Americans have gone into the Inde 
district lately and acquired consider- 
able property by purchase and de- 
nouncement. 

In Sonora, some attention has been 
turned recently toward a revival of 
placer activity, and denouncements 
have been made covering a large area 
in the northwestern part of the state, 
mostly by Americans. The old Espe- 
ranza mine, in the Colorado district, has 
recently changed owners and name 
(now Marionete). The old workings are 
being cleaned out and new shafts sunk. 
The Esperanza has been an excellent 
producer in times past. 
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Birmingham Welcomes A. I. M. E. 


Alabama Mining Institute and Important. Operators of District 
Give Visitors an Interesting Time—Muscle Shoals Visited 


is one of two known places in 

the world where coking coal, 
iron ore, and fluxing stone (limestone 
and dolomite) appear within a few 
miles of each other,” says a guidebook 
that was especially prepared for the 
benefit of the visiting members of the 
American Institute of Mining and 
Metallurgical Engineers during the 
three days spent in the district from 
Oct. 13 to 15, in the course of the 130th 
annual meeting of the Institute, which 
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concluded its ten-day trip through the 
mining camps of the South on Oct. 17. 
“The fluxing stone is exposed at many 
places (permitting open quarrying) in 
the anticlinal valley (75 miles long and 
6 to 10 miles wide, embracing about 
450 square miles) in which Birming- 
ham is situated. The red ore 
seams outcrop along the side of Red 
Mountain, which bounds this valley 
on the southeast; and the Warrior coal 
field lies immediately beyond the chain 
of hills (known as the western break of 
Red Mountain or the foothills of Sand 
Mountain), which bounds the valley on 
the northwest. With its favorable cli- 
matic conditions, ample supply of tran- 
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quil and efficient labor (both skilled 
and unskilled), proximity of raw and 
semi-raw material, the district has 
proven ideal for mining and manufac- 
ture.” The visiting Institute members 
had an opportunity to observe all these 
facts for themselves. 

The snap and energy visible in Bir- 
mingham business life was evidenced in 
the way in which the technical sessions 
were conducted. Promptly at the ap- 
pointed time on Monday morning the 
opening session was called to order by 
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This map is reproduced from a book entitled “A Little Journey in the Birmingham District” supplied to those 
who registered for the meeting at Birmingham 





George Gordon Crawford, president of 
the Tennessee Coal, Iron & Railroad 
Co., who occupied the chair. On behalf 
of the Alabama Mining Institute the 
chairman extended welcome to the dele- 
gates. Not since 1888 had the A.I.M.E. 
met in Birmingham, he said. He then 
introduced William Kelly, president of 
the A.I.M.E., who said that in 1908, 
when the Institute had come to Duck- 
town, it had also planned to visit Bir- 
mingham, but labor difficulties arose 
and the plans were changed, one reason 
being, the speaker remarked humor- 
ously, that otherwise it might have 
been thought that the members were 
strike breakers. 





Three coal papers were on the morn- 
ing’s program. These were: “Coal 
Washing Practice in Alabama,” by 
Henry S. Geismer, of the Keiser- 
Geismer Engineering Co.; “Byproduct 
Coking in Alabama,’ by Frank W. 
Miller, manager of the Sloss-Sheffield 
company’s byproduct plant; and “Ala- 
bama Coal Mining Practices,” by Milton 
H. Fies, vice-president of the De Bar- 
deleben Coal Corporation. 

More men were killed in Alabama per 
thousand employed than in any other 
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state in the country, according to Mr. 
Fies in his paper on mining practices. 
One paragraph attracted considerable 
attention: In Alabama, as in other 
states, he said, the more progressive 
and humane operators added to their 
cost per ton by utilizing precautionary 
measures, while the less progressive 
operators disregarded ordinary safety 
standards. As a result, the progres- 
sive operators were at a disadvantage 
in periods of fierce competition. While 
he believed that the principle of “less 
government in business” was sound, 
said Mr. Fies, at the same time it had 
to be conceded that government super- 
vision was necessary when human life 
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was at stake. The only means by 
which safety standards, applicable to 
all producers of coal, could be fixed, he 
said, was through the action of the 
Federal Government. R. V. Norris, in 
discussing this point, declared himself 
against any federal action whatever. 
George S. Rice, of the U. S. Bureau of 
Mines, thought that uniform state regu- 
lations were desirable but that any 
extension of federal authority over 
mines not under government control 
was undesirable. R. Dawson Hall, of 
Coal Age, said that unequal state regu- 
lations gave operators in some states 
an advantage over those in others. Mr. 
Miller’s paper on byproduct coking was 
presented without discussion. 


FeRROUS METALLURGY HAS 
OwN SESSION 


All of the metallurgical papers on 
the program for the afternoon session, 
over which Frank H. Crockard, presi- 
dent of the Woodward Iron Co., pre- 
sided, were not presented. That of 
Richard Moldenke, on “Manufacture of 
Cast Iron in the South,” was passed by 
in the author’s absence. This very in- 
teresting contribution included a dis- 
cussion of the advantages and disad- 
vantages of the centrifugal casting 
process. Later in the week, on Wednes- 
day afternoon, the members and guests 
had an opportunity to see pipe made by 
this process, at the Tarrant City pipe 
works of the National Cast Iron Pipe 
Co., of Birmingham. The De Lavaud 
process, as it is known, was perfected 
about four years ago and was the first 
practical method of making cast-iron 
pipe in a machine. The process was 
worked out in Toronto by Mr. De 
Lavaud and the National Iron Works, 
Inc. Subsequently, the United States 
Cast Iron Pipe & Foundry Co. bought 
the American manufacturing rights and 
granted a license to the Birmingham 
company. The principle on which the 
machine is designed is that the molten 
iron, discharged in a small stream 
against the bore of a spinning mold, re- 
mains fluid until the iron deposited by 
subsequent revolutions has welded in. 
The water-cooled steel mold quickly 
dissipates the heat in the iron, and 
the pipe contracts sufficiently to permit 
of easy withdrawal from the mold. The 
quick cooling causes a chill face on the 
outside of the pipe, which is afterward 
softened by annealing. This is done by 
passing the pipe through specially de- 
signed gas-heated ovens, in which the 
temperature of the pipe is gradually 
Increased and decreased as it  pro- 
gresses by rotary motion from entrance 
to exit. After annealing, bell cores are 
removed from the end, and each piece is 
IMspected and subjected to a _ hydro- 
static pressure of about 450 Ib. ner 
square inch. The pipes are coated when 
required. About three hours’ time is 
required by the process to make the 
shipping product from the original pig. 

Presentation of a paper entitled 
“Effect of Sulphur on Blast Furnace 
Process,” by T. L. Joseph, of the Min- 
neanolis Experiment Station of the 
U. S. Bureau of Mines, which was on 
the program, was deferred until the 
February meeting. the Secretary of the 
Institute, F. F. Sharpless, announced. 
H. E. Mussey’s paper on “Blast Fur- 
nace Practice in Alabama” was dis- 
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cussed briefly by C. A. Meissner, chair- 
man of the blast furnace and coke com- 
mittee of the U. S. Steel Corporation. 
In this paper, Mr. Mussey described the 
development of the blast furnaces in 
Alabama and briefly summarized the 
practice of the district. Increased 
production may be expected, he said, as 
a result of even larger furnaces than 
those now classified as large furnaces. 

In recent years there has been a de- 
cided increase in the use of ferro- 
phosphorus in the steel industry. An 
interesting paper on the program of the 
metallurgical session was that by Theo- 
dore Swann, of Birmingham, president 
of the Federal Phosphorus Co. In 
this short and concise paper, which was 
entitled “Production of Ferrophos- 
phorus in the Electric Furnace,” Mr. 
Swann told of events leading up to the 
manufacture of ferrophosphorus and 
gave the important details of the proc- 
ess of manufacture. In presenting the 
paper he said that his company today 
was making ferrophosphorus as a by- 
product from the manufacture of phos- 
phoriec acid, whereas formerly the phos- 
phorie acid was the byproduct. 

A figure prominent in Birmingham 
circles and one that immediately at- 
tracts the attention of a visitor is tha* 
of James Bowron, chairman of the Gu'f 
States Steel Co. Mr. Bowron’s career 
has been identified with the develoy- 
ment of the Birmingham district since 
its early days. In an informal paper at 
the metallurgical session, a paper that 
was not distributed, Mr. Bowron 
sketched the history of steel making in 
Alabama and told of the rise of the 
great companies that dominate the in- 
dustry there and of the vicissitudes of 
their fortunes. 


VIsITORS SEE SHANNON MINE 


A surprise on the program of the 
first day was a visit to the Shannon 
mine of the Gulf States Steel Co. The 
metallurgical session was shortened to 
make this possible before dark. As 
has been stated, the seams of red ore 
outcrop along Red Mountain on its 
western face, which looks toward Bir- 
mingham, dipping southeastward into 
the hill at a gentle angle that varies. 
The Shannon slope (or incline) is un- 
usual in that it was started severi] 
miles to the eastward beyond the out- 
crop on Red Mountain and intersects 
the seam beneath the foot of Shades 
Mountain at a point about 1,900 ft. 
below the surface. Here the company 
has opened a good-sized piece of ground 
in which it has 19 ft. of self-fluxing ore. 
The visitors were lowered with all too 
solicitous care in a canvas-covered man 
car to prevent soiling the clothes—a bit 
of unintended humor. Free inspection 
of the workings near the foot of the 
slope was permitted under the guidance 
of emplovees. The company, which has 
had a difficult time in reaching its 
present stage of development, has now 
arrived at a point where it seems to 
have clear sailing. 

In the evening in the ballroom of the 
Hotel Tutwiler, where the earlier ses- 
sions had been held, the third and final 
technical session took place, with 
Truman H. Aldrich, Sr., in the chair. 
Four papers on iron ore, geology, and 
mining were on the program. One of 
these, on the “Geology and Utilization 
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of Tennessee Phosphate Rock,” by R. 
W. Smith, of the Tennessee State Geo- 
logical Survey, was deferred until the 
February meeting on account of the 
short time available. The three re- 
maining papers were long ones, on the 
preparation of which much time and 
care had been expended by the authors. 
The first was entitled ““Economic Geol- 
ogy of the Birmingham District, Ala- 
bama,” by Dr. E. F. Burchard and 
Charles Butts, both of the U. S. Geo- 
logical Survey, who were the authors, 
also, of the well-known Bulletin 400, 
entitled “Iron Ores, Fuels and Fluxes 
of the Birmingham District, Alabama,” 
which the Geological Survey issued in 
1910 and which is still regarded as the 
most authoritative and comprehensive 
work written on the district. Therefore 
the presentation of the new paper by 
Dr. Burchard was received with close 
attention. 

The two other papers were both by 
Dr. Walter R. Crane, superintendent of 
the Southern Experiment Station of the 
U. S. Bureau of Mines, who makes his 
headquarters in Birmingham, although 
the station itself is at Tuscaloosa, 60 
miles south. Their titles were: “Red 
Iron Ore Mining Methods in the Bir- 
mingham District” and “Roof Support 
in the Red Ore Mines of the Birming- 
ham District.” These two papers, it 
is understood, represent four years of 
work on Dr. Crane’s part. In present- 
ing them, the author did not merely 
reneat or summarize the contents of the 
paper, but used lantern slides, of which 
he has a great number, to teach the 
audience by means of photographs 
taken underground and in the open the 
different points and principles that he 
was endeavoring to demonstrate. Un- 
fortunately, the time available did not 
suffice for the complete exposition of 
both subjects. However, the papers are 
available for those who want to read 
them. 

This concluded the technical sessions, 
which were thus confined to one day 
of the entire meeting. Several other 
papers had been prepared and distrib- 
uted in pamphlet form, which, how- 
ever, were not on any program and for 
the presentation and discussion of 
which no opportunity was offered. One 
of these was entitled “Notes on the 
Clinton Group in Alabama,” by Truman 
H. Aldrich, who presided at the last 
technical session mentioned. In _ this 
paper Mr. Aldrich set forth some data 
that had been obtained in drilling for 
the Clinton formation in areas outside 
of the known ore-bearing area. Pos- 
sibilities of a source of red ore not seri- 
ously thought of until lately were thus 
demonstrated, according to Mr. Aldrich. 
The conservative remarks of this engi- 
neer are not to be confused with or 
interpreted as supporting the flam- 
boyant statements of certain promoters 
with regard to an alleged enormous ton- 
nage of iron ore in the Raccoon Moun- 
tain section of northeastern Alabama, 
to which the Journal-Press referred in 
an editorial in its issue of July 5, 1924. 

Other papers for which no oppor- 
tunity was offered for presentation in- 
cluded two on the work at Mascot— 
namely: “Milling Practice of American 
Zine Co. of Tennessee at Mascot,” by 
Robert Ammon, mill superintendent for 
the company; and “Mining Methods of 
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American Zinc Co. of Tennessee at 
Mascot,” by H. A. Coy, mine superin- 
tendent there. There were likewise two 
papers on the Ducktown district, one 
entitled “Ducktown, Tennessee, Copper 
District,” by Wilbur A. Nelson, state 
geologist; and one “Smelting Copper 
Concentrates in a Converter,” by F. J. 
Longworth, general superintendent for 
the Tennessee Copper Co. at Copperhill. 
Another paper that was omitted was 
one entitled “Manufacture of Ferro- 
phorphorus at Rockdale, Tennessee,” 
by James A. Barr, of Mount Pleasant, 
Tenn. Edward O’Toole, general super- 
intendent of the United States Coal & 
Coke Co., of Gary, W. Va., had also 
written an interesting paper under the 
title “Pocahontas Coal Field, and Oper- 
ating Methods of the United States 
Coal & Coke Co.” 

Unusual opportunities were afforded 
the members on Tuesday and Wednes- 
day to visit the ore and coal mine plants, 
the furnaces and the manufacturing 
plants of the district. In the hands of 
each person at the start was put a copy 
of the “guide” book entitled “A Little 
Journey in the Birmingham District,” 
which had been especially prepared for 
the occasion. To this was appended an 
illustrated book entitled “Iron and Steel 
Making Methods in Alabama,” prepared 
by the Tennessee Coal, Iron & Rail- 
road Co. A special train was provided, 
and the party was divided into groups, 
each with its own guide. Each of the 
two trips started promptly at 8.30 a.m. 

Lack of space forbids any attempt to 
do more than mention the plants 
visited. In their order those at which 
stops were made on Tuesday were the 
Ishkooda No. 13 ore mine of the Ten- 
nessee company; No. 1 ore mine of the 
Woodward Iron Co.; Muscoda No. 6 ore 
mine of the Tennessee company; and 
the latter company’s coal mine at Bay- 
view. Here a barbecue lunch was 
served, after which the coal washing 
plant was visited. Thence to the same 
company’s Edgewater coal mine, the 
largest in Alabama, where the washing 
plant, also the largest in the state, was 
inspected. Leaving here, the party 
proceeded to the Fairfield coke works 
of the Tennessee company and from 
there to the Fairfield wire mill of the 
American Steel & Wire Co. At both 
of these extensive plants the route to 
be followed by the party was marked 
by a white line on the floor. The only 
rules that the visitors were asked to 
observe were to keep with their guides 
and to follow the chalk line. Numerous 
other plants and points of interest were 
observed from the train en route. At 
5.30 p.m. the party returned to Bir- 
mingham. 

That evening the directors of the In- 
stitute met at dinner in the Tutwiler. 
In another room the Industrial Rela- 
tions Committee of the Institute also 
met to dine, with Frank H. Crockard, 
president of the Woodward Iron Co., as 
speaker of the occasion. Mr. Crockard 
discussed the subject of relations be- 
tween employer and employee, begin- 
ning with the dark days of the panic 
of 1907. and sketched briefly the history 
of events leading up to the present. 
He laid stress on the prosperity to be 
noted in the district, saving that since 
1908. the last year in which any wage 
negotiations were conducted with the 
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United Mine Workers of America, there 
had been sixceen voluntary wage in- 
creases and only three decreases. The 
three reductions were all in 1921 and 
were due to the depressed general con- 
ditions that affected the entire nation. 
Afterward, those present proceeded to 
the Phillips High School Auditorium, 
where the colored choir of the Sixteenth 
Street Baptish Church entertained the 
members. Motion pictures bearing on 
minerals and mining, power, and the 
cotton industry were shown by courtesy 
of the Alabama Power Co. 


The blast furnaces, open-hearth 





J. V. W. Reynders 


plants, converters, and the rail mill at 
Ensley, and the car works and _ steel 
mills at Fairfield, all being plants of 
the Tennessee Coal, Iron & Railroad 
Co., were visited on Wednesday by the 
members. It would be hard to state 
which of these afforded the most inter- 
esting sights—certainly the converters 
were the most spectacular. Luncheon 
was served at the plant of the Pheonix 
Portland Cement Co. at South Birming- 
ham. Afterward the limestone quarry 
and the cement plant were visited. 
Ground was broken for this plant on 
Sept. 25, 1922, and the first barrel of 
cement was made on April 28, 1923, a 
record said to be not equaled in cement 
mill construction. After leaving the 
cement plant the party was taken to the 
Tarrant City Pipe Works, where the 
casting of pipe by the centrifugal proc- 
ess was witnessed, as has already been 
described. The members then returned 
to Birmingham. 


a 


VISIT CONCLUDES WITH BANQUET 


Of the three banquets given during 
the ten-day meeting, the one with which 
the stay in Birmingham concluded was 
the least formal and the most lively. 
The place selected for it was the Bir- 
mingham Country Club. Only three 
speakers were on the program. These 
were: Mr. Kelly, president the Insti- 
tute; John McLeish, head of the Mines 
Branch of Dominion Department of 
Mines at Ottawa, who came with G. C. 
Bateman, of Toronto, as a delegate of 
the Canadian Institute of Mining and 
Metallurgy; and John V. W. Reynders, 
of New York, well-known in iron and 
steel circles. Mr. Reynders, remarkinz 
that he had been told that he might talk 
about ten minutes, said that he might 
sum up the whole subject by saying 
that ten minutes in Birmingham was 
worth a lifetime in Pittsburgh—even if 
the government had succeeded in reliev- 
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ing Fittsburgh of some of its baser 
aspects and transferred them to other 
steel centers. “You have given up your 
normal pursuits for three days,” said 
Mr. Reynders to the local iron and steel 
men present, “and yet in that period 
we could do no more than form a gen- 
eral idea of Birmingham. You 
have demonstrated here not only that 
your raw materials are susceptible of 
economic reduction, but that steel of 
excellent quality can be made by Demo- 
crats. In Pennsylvania that has never 
been attempted. . .. 

“The American Institute of Mining 


and Metallurgical Engineers is well 
past its fiftieth year. The 
wealth of this great district, the 


wonders of which we have just had the 


privilege of witnessing, was un- 
scratched when our Institute was 
founded. A man of vision may be de- 


fined as a visionary who has guessed 
right. There were many visionaries 
here, and many whose only fault was 
that they saw too far and too soon. To 
the mining engineer was given the task 
to see below the surface, to separate the 
chaff of the promoter from the wheat 
of the man of vision. It was a burden 
of great responsibility to designate 
just where and how these imperfectly 
known deposits must be attacked to in- 
sure commercial success. But no sooner 
had the geological charts been outlined 
in general terms than new and thereto- 
fore unsolved metallurgical problems 
had to be met and worked out. It was 
a fortuitous circumstance that the de- 
velopment of the many new processes 
and methods of manufacture was un- 
hampered by lack of financial resources 
after the entry of the U. S. Steel Cor- 
poration into the district. Unquestion- 
ably, progress was hastened by at least 
a decade, not only due to the amplitude 
of the means available but also to the 
wide powers of discretion of those who 
were given the directing authority. The 
example set by the same corporation in 
the development and advancement of 
metallurgical practice has been and wil! 
be of inestimable benefit to the indus- 
try as a whole. 

“It must be a source of gratification 
to those who have had the direction of 
the industries in the Birmingham dis- 
trict to contemplate the human results 
of their efforts. In their concern for 
the welfare of their employees they are 
engaged in an undertaking of the ut- 
most public importance and one that 
exemplifies engineering in its broadest 
aspect. And let me remind you of the 
unique position which the mining and 
metallurgical engineer occupies in rela- 
tion to these broader aspects of the pro- 
fession. He has contact on the one hand 
with the artisan and on the other with 
the financier. His sympathies, if prop- 
erly balanced, embrace both extremes. 
His field of operation is not circum- 
scribed by national boundaries, but 
extends over continents. In environ- 
ment and with such broadening contacts 
it is impossible for the engineer to live 
without gathering month by month 
and year by year an intensified devotion 
to the cause of human progress. 

“And yet it may be frankly admitted 
that the profession of engineering has 
not been conspicuous (except in a few 
prominent instances) in the solution of 
our social problems. Perhaps the rea- 
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Wilson Dam (No. 2 Dam) at Muscle Shoals on Tennessee River, northeastern Alabama, from the south bank 


son may be found in the engrossing 
character of the day-to-day duties im- 
posed upon engineers; perhaps the rea- 
son lies in too great a tendency toward 
specialization in engineering educa- 
tion. ‘ 

“Should the day ever arrive when a 
general overhaul becomes necessary, let 
us hope that the engineer will have 
prepared himself in advance with par- 
ticular knowledge and accurate appre- 
ciation of the elements which go to 
make up the intricate machinery of a 
civilization in which the component of 
human nature may be the same as it 
has been throughout history, but in 
which appear new factors raised, 
maybe, to the third power, represent- 
ing unprecedented growth of popula- 
tion, enormously increased consumption 
of raw material, and, last but not least, 
the development of intereommunication 
that gives to world movements dynamic 
potentialities for which history has no 
precedents.” 


WILSON DAM AND NITRATE PLANTS 
INSPECTED 


Leaving Birmingham early Thursday 
morning, the special train carrying the 
Institute party arrived at Sheffield a 
little after luncheon and was taken to 
the south side of Wilson Dam in an 
open observation train by the United 
States Engineers. About two hours 
were spent in exploring and inspecting 
the unfinished power house, with its 
huge turbines, and the dam itself, in- 
side and out, both from the top and 
from the river level, as well as the 
locks. The accompanying photograph 
Shows the progress of construction up 


to the time of the visit, the advance 
made since last May, when a member 
of the Journal-Press staff visited the 
spot, being remarkable. It is predicted 
by the engineers that by Jan. 1, 1925, 
the concrete work will be completed. 

It is said by some who base their 
statements on the reports of Army 
engineers, that figures which have been 
published regarding the power capacity 
of Muscle Shoals have given the public 
an exaggerated idea of the possible out- 
put at the Wilson Dam. The develop- 
ment has been rated at 600,000 hp., 
and it is proposed to install ultimately 
generating machinery to that amount. 
Flow data of the Tennessee River at 
Muscie Shoals show that the primary 
power (or power that can be delivered 
continuously throughout the year) has 
not exceeded 80,000 hp. in many years. 
In the highest recorded year of flow, 
the primary power did not exceed about 
200,000 hp., so that to make even 200,- 
000 hp. available as continuous primary 
power an additional steam plant of 
about 120,000 hp. would be necessary. 
It is held, therefore, that the steam 
plant built by the government in con- 
nection with Nitrate Plant No. 2 should 
be kept and completed as an adjunct to 
Wilson Dam. 

The secondary power or that which 
could be utilized from the development 
over and above the 200,000 primary 
horsepower combination of steam and 
water power would be irregular in char- 
acter, it is declared, depending on 
stream flow, and would not be applicable 
for the use of industries which must 
operate continuously throughout the 
year unless still further steam plant 


capacity be provided. The flow data 
referred to are said to show that an 
output of 600,000 hp., as proposed for 
the development, would be highly in- 
termittent and that in an average year 
the delivery of such an amount could 
be expected only for about one-fourth 
of the time. 

From the dam the party was taken 
to U. S. Nitrate Plant No. 1, which 
was built as an experimental plant to 
operate on the synthetic ammonia proc- 
ess, with a rated capacity of 8,000 tons 
of fixed nitrogen annually, and then to 
U. S. Nitrate Plant No. 2, based upon 
the well-known cyanamide process, with 
a rated annual capacity of 40,000 tons 
of fixed nitrogen. It is said, however, 
that the progress of scientific work 
since the completion of Plant No. 2 has 
rendered the cyanamide process—the 
only one upon which it can operate 
without uneconomical rebuilding—com- 
mercially obsolete, for making nitrog- 
enous fertilizer. The trend, it is said, 
is steadily away from larger power re- 
quirements and toward more strictly 
chemical processes. Electric power, re- 
quired in large blocks for the cyanamide 
process, is a factor in the synthetic 
ammonia process only when it can be 
had cheaply enough to be used for the 
electrolytic production of hydrogen. 
And it is added that an adequate cheap 
supply of the products of the coal and 
coke industry is a more important fac- 
tor in locating a modern synthetic am- 
monia plant than is _ hydro-electric 
power excepting at a cost far below a 
figure possible at Muscle Shoals. 

The party after leaving Sheffield re- 
turned to Washington and disbanded. 
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Men You Should Know About 





Robert E. Tally is visiting in the 
Butte district. 

Newton Booth Knox, consulting geol- 
ogist, of London, is in Italy. 

Murray Innes recently left San Fran- 
cisco en route to Terlingua, Tex. 

E. T. McCarthy is now in Arizona, 
examining mines near Phoenix. 

W. C. Browning, general manager of 
the Magma Copper Co., is in the East. 

Frank D. Pagliuchi has returned to 
California after an extended trip to 
Venezuela. 


W. C. Alden has completed his field 
work in Wyoming for the U. S. Geo- 
logical Survey. 

John G. Kirchen, general manager of 
the Tonopah Extension mine, has gone 
to California on business. 

R. H. Channing, Jr., general manager 
for the United Comstock Mines Co., has 
been in Virginia City and Reno. 

W. A. Barnes, of San Francisco, has 
been in Eureka, Nev., inspecting oper- 
ations in the Eureka Holly mine. 

J. J. Calderwood is on his way to Cen- 
tral America, and Stanley C. Bullock is 
proceeding to the Federal Malay States. 

Charles Bracklin, William R. Ma- 
loney, and James O. Carlisle have taken 
an option on the Oxford mine, in Sierra 
County, Calif. 

H. C. Carlisle, western engineer for 
the Tonopah Mining Co., has been in 
Hamilton, Nev., from his San Francisco 
headquarters. 


A. H. Lawry, general manager for 
the Goldfield Consolidated Mines Co., in 
Goldfield, has returned to Goldfield from 
San Francisco. 


D. G. Kerr, of Pittsburgh, Pa., vice- 
president of the U. S. Steel Corporation, 
has returned from a month’s visit to 
northern Michigan. 


Dr. George Otis Smith, director of 
the U. S. Geological Survey, addressed 
the International Petroleum Congress, 
held recently at Tulsa, Okla. 


George P. MacKenzie, gold commis- 
sioner of the Yukon, is on his way to 
Ottawa to confer with the government 
on the affairs of the territory. 

W. D. Loose, for many years a well- 
known operator in the Tintic district of 
Utah, has gone to Los Angeles, Calif., 
and will make his home in that city. 


Thomas Creighton, who represents 
the Mining Corporation of Canada in 
The Pas mining area of Manitoba, is 
investigating a property at Cold Lake. 


Alfred Wandke, formerly on the op- 
erating staff of the Moctezuma Copper 
Co., is now manager of the Guanajuato 
Consolidated Mining & Milling Co., at 
Guanajuato, Mexico. 


Augustus Locke, of San Francisco, 
under whose supervision an extended 
geological survey of the Copper Queen 
mines is being made, was a recent 
visitor to the Bisbee district. 


Thomas Fortune Ryan 3d was mar- 
ried in El Paso, Tex., on Sept. 30, to 
Miss Alberta Eaton, daughter of A. L. 
Eaton, former manager of El Potosi 
Mining Co., Chihuahua, Mexico. 


Carl Erickson, assayer of the No- 
randa Mines, in the Rouyn gold field, 
was severely burned in a fire that re- 
cently nearly destroyed the assay office 
with its equipment and supplies. 

Dr. L. D. Ricketts addressed the 
Southern California Section of the 
A. I. M. E. at the California Country 
Club, Los Angeles, on the evening of 
Oct. 14, the subject being ‘“Recollec- 
tions of an Arizona Miner.” 


D.C. Jackling 





D. C. Jackling, president of the Utah 
Copper Co., has been in Salt Lake City, 
on a trip of inspection to the Utah 
Copper property and is now in New 
York. 

Freeman Bull has returned to Joplin 
after two years spent in the Malay 
Peninsula, working for the Yukon Gold 
Co., one of the Guggenheim properties. 
The company has installed Cooley jigs, 
the type used in the Joplin field, and 
is getting fine results with them, ac- 
cording to Mr. Bull. 


Major W. J. Oakman, of New York, 
and Colonel A. T. Watson, a British en- 
gineer, who have been engaged during 
the season in drilling for gold on the 
Upper Peace River, have returned to 
Edmonton, Alta. They say that though 
there are surface indications at some 
points, exhaustive tests have failed to 
discover gold in paying quantities. 


Foster S. Naething, for the last three 
years manager for the Kansas Explora- 
tion Co., a subsidiary of the St. Joseph 
Lead Co., has resigned, his resignation 
to take effect Nov. 1. It is stated that 
Mr. Naething has found it necessary to 
devote more of his time to his personal 
holdings, some of which are in Joplin 
and some in Minnesota and Ari- 
zona. During the time of his manager- 
ship the Kansas Exploration Co. has 
spent more than $1,000,000 in explora- 
tion and drilling in this field. 


G. F. Loughlin, chief of the U. S. 
Geological Survey, in accordance with 
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an agreement with the Survey and the 
Colorado Metal Mining Fund, arrived 
in Colorado on Oct. 20, for a two 
months’ visit to make a_= survey 
of the deeper workings in Cripple 
Creek and Leadville mining districts. 
The investigation in the Cripple Creek 
district will be for the purpose of mak- 
ing an extensive study of the deeper 
levels; the Leadville survey is for the 
purpose of revising a report on that. 
district, the manuscript of which has 
just been completed but which was 
based upon investigations conducted 
several years ago. The chief work in 
Colorado is to bring up to date various 
government reports on these districts, 
that of Cripple Creek dating back to- 
1906. 

Sir T. W. Edgeworth David, a no- 
table Australian scientist, recently had 
conferred upon him by the Geolog- 
ical Society of America the honor 
of correspondent of that institution. 


Professor David was born in 1858, 
and was a scholar of New College, 
Oxford. He is now, and has_ been 


for a number of years, professor of 
geology and of physical geography in 
the University of Sydney, New South 
Wales, Australia, as well as the Wil- 
liam Hilton Hovell lecturer in those 
two sciences. He is likewise a fellow 
of the senate of the Sydney University. 
Formerly, Professor David was a mem- 
ber of the geological survey of New 
South Wales. While in that position 
he practically discovered, and also sur- 
veyed, the magnificient coal measures 
of Maitland, now the second city in 
that state, and by firm action on his 
part saved immense coal deposits from 
being alienated from the Crown. He: 
is the author of a work on the Maitland 
coal fields, and a prolific writer and 
lecturer upon his special subjects. 
From 1905 till 1907 he was president 
of the Australian Association for the 
Advancement of Science; in 1906 he 
represented Australia at the geological 
conference at Mexico, and conducted a 
special investigation into the effects of 
the San Francisco earthquake. He also 
accompanied the national exploring ex- 
pedition to the Antartic under Captain 
Shackelton. The great honor con- 
ferred by the leading geological so- 
ciety of America was bestowed upon 
Professor David in common with five: 
other world-famous geologists—namely, 
Dr. J. J. Sederholm, Director of the 
Geological Survey of Finland, for 
eminent services in the cause of gen- 
eral geology; Dr. F. A. A. Lacroix, the 
French petrologist; Dr. A. Smith Wood- 
ward, an English paleontologist; Dr. 
Gustaf A. F. Molengraaf, stratigraph- 
ical and structural geologist, University 
of Delft, Holland; and Dr. Benjiro Koto, 
the doyen of Japanese geology, of Tokio 
Imperial University. 





Obituary 


George Walker, discoverer of the 
richest gold reef in South Africa, died 
recently in Johannesburg. Walker 
came to Africa in 1885 and made his 
strike the next year while building 4 
house in Langlaate. A rush followed, 
ending in the tracing of the reef and 
the formation of the great mining com- 
panies. 
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Recent Technical Publications 


Reviews, Abstracts, and References 





An English Work on Lime 
and Magnesia 


Lime and Magnesia. By N. V.S. Knibbs. 
Published by Ernest Benn, Ltd., No. 


8 Bouverie St., London, E.C. 4. 
Price, 30s. 
Lime and magnesia are numbered 


among the oldest known mineral prod- 
ucts, and yet published information 
relating to them is scattered and in- 
complete. Descriptions of plants for 
their production, and of the mines and 
quarries connected therewith, have been 
more widely published during recent 
years, but other branches have received 
meager treatment. Therefore a book 
of more than 300 pages, mainly on the 
chemistry of lime and magnesia, is 
welcome. 

The volume is divided into three parts 
—chemistry, manufacture, and _ uses. 
The first part is particularly valuable, 
as it consists of a thorough compilation 
of data on the chemistry and physics of 
the calcination and hydration of lime 
and magnesia, and the physical and 
chemical properties of the various cal- 
cium and magnesium compounds. 

There is a strong movement at pres- 
ent in the lime industry toward better 
technical control of the burning process, 
the attainment of higher fuel efficiency, 
and maximum perfection in finished 
products. Most of the magnesium com- 
pounds are of more recent commercial 
importance, and their technique is less 
fully developed than that of lime. 
Fundamental data on the physics and 
chemistry of lime and magnesia are 
essential for the proper solution of such 
problems, and thus the book should find 
a place in the laboratory of every re- 
search technologist in these important 
fields. 

Part 2 is brief and incomplete in its 
discussion of the winning and prepara- 
tion of the raw materials, but this is 
to be expected in a work which covers 
chemical technology rather than min- 
ing engineering problems. The arts of 
burning and hydration are covered in 
more detail. Though the book is pub- 
lished in England it applies to Amer- 
ican practice fairly well, but more 
attention is given to pot and mixed 
feed kilns than is justified by United 
States practice. 

Part 3 describes the many and varied 
uses of lime and magnesia, and em- 
phasizes their industrial importance in 
every community. An admirable fea- 
ture for the student who desires to 
pursue detailed study is a bibliography 
at the end of each chapter. An appendix 
contains tables of physical and chemi- 
cal properties. The book is illustrated. 

OLIVER BOWLES. 


Canadian Mining—The annual report 
of the mineral production of Canada for 
1922 (pp. 228) is now available, price 
50c., from the Dominion Bureau of 
Statistics, Ottawa, Canada. 

New South Wales—The annual report 
of the Department of Mines, for 1923, 
Pp. 106, is now available for 5s. 6d. 
from Alfred James Kent, Government 
Printer, Sydney, New South Wales. 


Patents 


Petroleum Drilling -— No. 1,507,720. 
Sept. 9, 1924. Edward Timbs, Torrance, 
Calif. A combination rotary and cable 
tool drilling rig. 

No. 1,5u/,9.2. Sept. 9, 1924. 
ard Loop, ‘Tulsa, Okla. 
attachment. 


Leon- 
An oil-pump 


No. 1,507,983. Sept. 9, 1924. H. M. 
Anderson, San Antonio, Texas. An 
expansible plug for oil wells. 

No. 1,507,989. Sept. 9, 1824. H. H. 
Defenbaugh, Copan, Okla. A_ sand 
pump. 

No. 1,507,986. Sept. 9, 1924. W. T. 
Cavender, Sabinal, Texas. A _ rotary 
well-drilling machine. 

No. 1,509,564. Sept. 23, 1924. H. L. 


McDuffee, Gilroy, Calif. 
well auger. 


A steam oil- 


No. 1,509,565. Sept. 23, 1924. E. V. 
Oswald, Lost Hills, Calif. A fishing 
tool. 

No. 1,508,417. Sept. 16, 1924. J. M. 
Spitler, Houston, Texas. A pipe- 


recovering device. 

No. 1,508,526. Sept. 16, 1924. B. E. 
Parrish, Honeygrove, Texas, assignor 
of one-half to D. W. Maurer, Dallas, 
Texas. A plug for oil wells. 

No. 1,508,586. Sept. 16, 1924. R. C. 
Baker, Coalinga, Calif., assignor to 
3aker Casing Shoe Co., Los Angeles. 
A floating plug for well casings. 

No. 1,508,590. Sept. 16, 1924. Bur- 
well Boykin, Jr., Beaumont, Texas. A 
gripping device for rotaries. 

No. 1,508,755. Sept. 16, 1924. F. 1. 
Alexander, Los Angeles, assignor to 


the Ford Alexander Corporation, Los 
Angeles. A device for torpedoing oil 
wells. 


No. 1,508,845. Sept. 16, 1924. W. D. 
Giles, Leesville, La. A coupling for 
sucker rods. 

No. 1,508,846. Sept. 16, 1924. W. D. 
Giles, Leesville, La. An attachment for 
walking beams. 

No. 1,508,882. Sept. 16, 1924. C. C. 
Hosmer, Huntington Beach, and C. H. 
Wines, Whittier, Calif. A rotary-drill 
pipe slip. 


Crushers—-No. 1,507,661. Sept. 9, 
1924. C. G. Buchanan, East Orange, 
N. J. A reversible wearing plate for 


jaw crushers, composed of material 
adapted to flow under pressure. 

No. 1,507,970. Sept. 9, 1924. 
Lazier, Buffalo, N. Y. 
gyratory crusher. 

No. 1,509,002. Sept. 16, 1924. 
Straub, New Kensington, Pa. 
of crushing rolls. 


Flotation Process— No. 1,508,478. 
Sept. 16, 1924. W. A. Scott, Chicago, 
assignor to Minerals Separation North 
American Corporation, New York City. 
Ore pulp is subjected to a mixture of 
non-frothing gas and a gaseous froth- 
ing agent. 

Mineral Washer—No. 1,505,024. Aug. 
12, 1924. R. A. Henry, Liege, Belgium. 


An apparatus for washing and separ- 
ating minerals. 


Pee 
Design of a 


Bid: 
Design 
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Cyanide Process—No. 1,509,156. Sept. 
23, 1924. A. H. Lawry, Goldfield, Nev. 
The precious metals in solutions con- 
taining but little free cyanide are pre- 
cipitated by the addition of activated 
carbon to the weak solution. The pre- 
cipitate is subsequently filtered. 


Concentrators—No. 1,509,266. 
23, 1924. Charles Spearman, West- 
mount, Quebec, Canada. Ground ore is 
treated to produce segregation and ag- 
glomeration of the desired minerals, 
which are then removed after spread- 
ing the slightly moistened ore pulp into 
the form of a long freely flowing sheet. 


No. 1,509,681. Sept. 23, 1924. W. E. 
Mendenhall, Moab, Utah, assignor to 
the Union Metals Extraction Co., Lake 
City, Colo. A box, suspended so that 
longitudinal oscillation is possible, 
equipped with trays over which the ore 
pulp passes. 

No. 1,509,914. Sept. 30, 1924. A. H. 
Stebbins, Los Angeles. A pneumatic 
concentrator, equipped with a revolv- 
ing disk and fan blades, to separate the 
heavy from the light portions of dry 
ground material. In the apparatus 
covered by patent No. 1,509,915, issued 
to the same applicant, a vertical shaft 
is used in which a whirling action is 
maintained. 


Classifiers—No. 1,509,391. Sept. 23, 
1924. A. L. Blomfield, Colorado 
Springs, Colo., assignor to The Dorr 
Co., New York City. An improvement 
in the design of the Dorr classifier, in- 
cluding an indicating device to show 
variations in the resistance to the move- 
ment of the oversize handled by the 
rakes. 

No. 1,509,909. Sept. 30, 1924. A. H. 
Stebbins, Los Angeles. A pneumatic 
classifier by which the lighter material 
in a dry pulp is removed by air cur- 
rents caused by suction. 

No. 1,511,648. Oct. 14, 1924. L. C. 
Trent, Washington, D. C. A new form 
of hydraulic classifier in which water 
is circulated upward through a re- 
ceptacle in the center of which ore pulp 
is fed. 


Extracting Molybdenum —-No. 1,508,- 
629. Sept. 16, 1924. G. D. Van 
Arsdale, R. T. Sill, and H. A. Sill, Los 
Angeles. Molybdenum ores or concen- 
trates are roasted to convert the sul- 
phides to oxides, the calcine treated 
with dilute sulphuric acid to remove 
impurities, and the residue treated to 
form an acid solution of sodium molyb- 
date. This is warmed and electrolyzed 
to precipitate molybdenum compounds 
at the cathode and to regenerate the 
depleted electrolyte for re-use as a sol- 
vent. The deposit on the cathode is 
dried, dehydrated, and removed. 

Sulphating Process —- No. 1,508,561. 
Sept. 16, 1924. G. N. Libby, Berkeley, 
Calif. A process of sulphating metallic 
compounds in ores, consisting in moist- 
ening a sulphide ore with a nitrate 
solution and passing the ore through a 
heated zone, whereby the metallic com- 
pounds are sulphated and oxides of 
nitrogen liberated. 

Sulphur 


Sept. 


Extraction—No. 1,508,355. 
Sept. 9, 1924. W. P. Thornton, Chi- 
cago Hot water is mixed with sul- 
phur-containing ore, the melted sulphur 
and water removed from the gangue 
and filtered, and the sulphur recovered. 
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New Machinery and Inventions 





An Unusual Electric Mine Locomotive 


By Edwin 


Westinghouse Electric 


a number of features not com- 
mon to the usual mine or indus- 
trial locomotive has been built for the 
Alaska Juneau Gold Mining Co. The 
brakes, sanders, inclosed ventilated 
motors, controller, couplers, and gen- 
eral arrangement of the equipment are 
all somewhat out of the ordinary for 
a mine locomotive. To get the neces- 
sary traction on the 30-in. gage, two 
nine-ton units were necessary. 
This locomotive is of the trolley type, 
with the operator’s cab on the primary 


A TANDEM unit locomotive with 





automatic air 
brakes are supplied and also an air- 


unit. Straight and 


operated rail sander. The brakes are 
for handling the locomotive either in 
tandem or when the primary unit is 
used alone. In case of a break in the 
train, or between halves of the locomo- 
tive, the automatic feature takes care 
of the emergency and causes the brakes 
to be applied. The customary hand 
brakes are also furnished. 

The primary and secondary units are 
each equipped with two driving motors. 
The locomotive is intended, however, 
for permanent tandem operation, and 
in case the halves are uncoupled, the 
secondary unit becomes inoperative, as 
all the control apparatus is installed 
in the cab of the primary unit. The 
controller is made up especially for 
controlling four motors. The primary 
locomotive is equipped with a con- 
troller suitable for use with four mo- 
tors. The driving motors are of the 
totally inclosed, forced ventilated type, 
and one blower is installed for each 
pair of motors. In this way, the mo- 
tors are well protected from snow and 
dirt. Standard M. C. B. couplers are 
used, although they are placed only 
204 in. above the rail to accommodate 
the mine cars. 

The drawbar pull that can be ob- 
tained is 9,000 lb. and the speed is 6 
miles per hour. A drawbar pull of 
10,800 lb. can be obtained at starting 
by using sand on clean dry rails. 

The specifications are as follows: 
Line voltage, 500 d.c.; gage of track, 
30 in.; motors, 4-31 hp.; weight per 
unit, 9 tons; height to top of cab, 70 
in.; width, 60 in.; length (excluding 
couplers) two units, 29 ft.; wheels— 
steel tired with cast steel centers, 33 


in. diameter; individual wheel base, 
64 in. 


Bjornson 
& Manufacturing Co. 


The height was kept down to 70 in. 
on account of tipple clearance, and 
likewise the width was fixed at 60 in. 
on account of tunnel clearances. Three 
headlights are furnished for night use 
and in the mine. A lightning arrestor 
gives outdoor protection. 

The cab is well lighted and tightly 
constructed to give protection from the 
inclement Alaska weather. There is 
also room for a trip rider on the auxil- 
iary half of the locomotive. The per- 
forated plates at the extreme ends of 
the locomotive are designed to serve as 





Alaska 
Juneau's 
new 
tandem 
unit 
locomotive 


shields for the banks of resistance grids. 

The locomotive is a duplicate of two 
tandem Baldwin-Westinghouse locomo- 
tives previously sold to this company. 
These two original locomotives have 
given good service, and the new one 
is expected by the company to give 
even better service, because the new 
type helical gearing with a_ higher 
ratio has been used. Though this re- 
duces the speed slightly, the additional 
drawback pull obtained is more valuable 
than the slight additional speed. 


A Welder for Cast-Iron Work 


A 120-cycle welding generator suit- 
able for any power installation has 
recently been introduced by the Allan 
Manufacturing & Welding Co., Inc., of 
Buffalo, N. Y. This firm claims to have 
found that alternating current gave far 
better results on cast and malleable 
iron and as good results on steel and 
iron as the direct-current welding sets. 

The new generator is separately ex- 
cited, having eight poles for 1,800 
r.p.m. and ten poles for 1,500 r.p.m.; 
its frame is of cast steel with laminated 
pole pieces. Each pole piece is provided 
with only one coil, and all coils on pole 
pieces are connected in series, making 
a simple construction. The armature is 
built up on a large diameter shaft and 
is carried on two ball bearings, and 
an extension of the shaft carries the 
exciter armature, the frame of which is 
cast integral with one end bell. Where 
the power supply is direct current, the 
exciter is eliminated. 

The genesator can be driven by either 
belt, a.-c. or d.-c. motors, or by gaso- 
line engine, and is built in any desired 
capacity, the most popular size being 
a 4-kw. set and having a range of from 
50 to 200 amperes continuous output, 
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with an unlimited number of stops be- 
tween the given limits. The same flex- 
ibility applies to the larger sets. The 
chief trouble with the direct-current 
generator is in the commutator and 
the difficulty in replacing burned-out 
armature coils; these two sources of 
difficulty are said to be entirely elimi- 
nated in the new generator, as two slip 
rings replace the commutator and 
either eight or ten armature coils re- 
place the many coils in a direct-current 
welding generator armature. In addi- 





An alternating current welding 
generator 


tion to the two above-mentioned ad- 
vantages, there are no complicated 
windings or connections of field coils. 

With the new generator, great ease 
of operation is obtained, the arc is easy 
to start and maintain and is designed 
for smooth and rapid deposition of 
metal with necessary penetration. The 
generator is well built and capable of 
delivering twenty-four hours’ service, 
day after day, at its maximum rated 
capacity. It has embodied therein the 
L.C. or “semi-are” feature for use in 
welding of light cast-iron sections. 

The main object in placing this gen- 
erator on the market is to preserve the 
many advantages of the ac are and 
overcome the objections experienced in 
localities where the power companies’ 
lines are somewhat loaded, owing to 
lower power factor and larger installa- 
tions of transformer welders compared 
with the motor generator set. 


— > 


Trade Catalogs 


Crushers—The new bulletin No. 110 
issued by the C. G. Buchanan Co., Inc., 
90 West St., New York, describes the 
company’s Type C all-steel preliminary 
breakers. Details of construction are 
illustrated with numerous photographs 
and drawings. Approximate weights, 
capacities, speeds, and other factors, 
for standard sizes are given in a table. 
The bulletin also describes the Type B 
all-steel jaw crusher and the company’s 
line of crushing rolls. 
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The Market Report 








Daily Prices of Metals 











1 Copper, N. Y. ' 
si aoe Tin | Lead Zine 
. Electrolytic 99 Per Cent Straits N. Y. | St. L St. L 
16 | 12.80@13.00 | 49.25 49.75 8 05 7.85  |6.275@6.30 
17 |12.875@13.00 } 49.375 49.875 8.05 7:90 | 6.30@6.35 
18 |12 875@13.00 | 49.75 50.25 805 7.90 _\6.325@6.35 
20 |12.875@13 .00 50.50 51.00 8.25 | 8.00@8.05|6.35@6.375 
21 | 12.95@13.00 | 50.50 51.00 8.35 8 00@8.35| 6.375 
22 13.00 51.125 51. 625 840 8.00@8.35| 6.40 
Av.| 12.948 50.083 50.583 8.192 8 004 6.348 


*These prices correspond to the following quotations for copper delivered: Oct. 16th, 
13.05@13.25c.; 17th to 20th ine., 13.125@13.25c.; 21st, 13.20@13.25c.; 22d, 13.25c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight from 
the refinery to the buyer’s destination. 5 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per Ib. 

Quotations for zinc are for ordinary Prime Western brands. Quotations for lead 
reflect prices obtained for common lead, and do not include grades on which a premium 

sked. . 

. “The quotations are arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press and a special representative of the Bureau of 
Mines and the Bureau of Foreign and Domestic Commerce. 
































London 
ee Tin | Lead | Zine 
Oct Standard Pc 
Electro- 
Spot 3M tytie Spot 3M Spot 3M Spot 3M 
16 622 633 663 243 2453 352 333 334 33 
17 | 62h | 638 | 663 | 2454 | 2472 | 354 | 34 | 33% | 338 
20 627 63% 66% 2514 253 36} 344 333 33% 
21 623 632 664 2503 252} 36% 3443 3344 33% 
22 | 623 | 633 » | 2534 | 255 36% | 35 333 | 333 
The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 Ib. - — 
Silver, Gold, and Sterling Exchange 
; 1 oe PE i Silver ie 
OI siesta, | EE fomeenermn= : 
Oct. | Exchange NY ° ondon 
: vCheeke New York | London | Landon \| “Cheeks” oa | | i ; 
| 3011 | ope ; Ta 1 55 | 92s 4d 
6 4.483 713 3512 (92s 4d} 20 4.483 71) 355 9 
7 | 4 asi | 713 358 Jo2 4d] 21) 449i | 71 | 35re | 928 4d 
is | 4.484 | 714 | 35% 1 ..... L221 4.50 | 703 | 35:% | 92s Id 








in cents per 
otations are as reported by Handy & Harman and are 
troy pore Boge ney 999 fine. London silver quotations are in pones per he 
of sterling silver, 925 fine. Sterling quotations represent the demand marke 
forenoon. Cables command one-quarter of a cent premium. 





Metal Prices Continue Advance Under Foreign Influence 


New York, Oct. 22, 1924—All of the All Copper Sellers at 1344 
major non-ferrous metals with the = The demand for copper was reason- 
ae ee eee ably good on Thursday, Friday, and 
on eee te ‘ ie has been a aturday; at least, sellers had no trou- 
g aa oa x slthmeny with nui ble in getting rid of — eoee 

ood demand in £ , , had to offer at 134c. delivered Down 
—— advances e the ee East and 133c. further west. On Thurs- 
on. Laue san See Neve day some spot copper was disposed of 


exceptionally good demand in the New close to 13c. delivered. In the last 
York market, with sei ee firm mn price three days inquiries have been few, 
but comparatively inactive. Silver but sellers are now firm in their quota- 
seems to be having a slight reaction tions of 13ic. delivered. Despite the 
from the recent rapid rise, but there is fact that in the last two days very 
nothing fundamentally weak in the out- little has been sold at this level, 


look for this metal. foreign business has been sufficiently 


good to make most of the producers in- 
dependent of any temporary lull in the 
domestic market. 

The principal Continental countries 
have all been in the market for copper 
during the week, the price paid vary- 
ing from 13.25 to 13.40c., c.if. Inas- 
much as producers can net 13c. or bet- 
ter f.a.s. for their copper, they are not 
anxious to sell for less than 13c. f.o.b. 
refinery for domestic business. 

Wire and brass mills have been the 
chief buyers during the week. Most of 
their demands have been for deliveries 
from November through January. 


Holders of Lead Get Fancy Prices 


The official contract price for lead 
established by the American Smelting 
& Refining Co. was advanced from 8 to 
8.25c. per Ib. on Monday, Oct. 20. 

The present situation in the lead 
market is similar to that of some 
months ago, with the principal pro- 
ducers selling in limited quantities to 
their regular customers at considerably 
lower prices than are being obtained by 
so-called outside interests. The lead 
market was firmly established at the 8c. 
New York level for many weeks, but 
beginning with Oct. 14 higher prices 
began to be something more than 
nominal quotations. For a few days, 
consumers did not seem to worry, but 
now that they see that a very real up- 
ward movement is taking place, pro- 
ducers are swamped with orders. It is 
probable that some consumers over- 
stayed their market, thinking that the 
price would go down rather than up 
and allowing themselves to be some- 
what shorter of supplies than is nor- 
mally their custom. Others are of 
course provided with all the lead they 
need for some weeks to come, but are 
anxious to lay in what additional stocks 
they can if any material advance in 
price is to occur. The strength in Lon- 
don, where lead prices have advanced 
almost daily, has of course been a lead- 
ing factor in the upward trend here. 

Speculative buying in the New York 
market is not usually a serious factor, 
but it is said that more or less of this 
has been going on recently and that 
interests which formerly paid little at- 
tention to the lead market are involved. 

Prices in New York as high as 8.50 
and 8.55¢c. have been secured for sub- 
stantial tonnages of lead in the last 
two days, and in St. Louis 8.35¢. has 
been done, although some producers are 
supplying limited tonnages to regular 
customers at 8c. Their sales have been 
so large in the last week or two that 
they have little to offer. Corroding 
grades seem particularly scarce. 


Zine Firm at 6.40c. Today 


For some weeks, the zine market has 
been largely set by the prices obtained 
on export business, so that when Lon- 
don cables showed a daily advance, as 
they have done during the last week, 









































































676 


prices here naturally rose. Galvanizers 
have evidently felt that they should not 
postpone buying any longer, for the 
volume of domestic sales to these con- 
sumers has been greater than for some 
time. Some Brass Special has been 
sold, but most of the demand has been 
for the ordinary Prime Western. To- 
day producers are firm at the 6.40c. 
level. High-grade zinc is unchanged at 
8@B8ic., delivered, in the East. 


Tin Goes Above 50c. 

Tin prices are again up to the levels 
of early September, with a fairly active 
market the last three days between 51 
and 52c. per Ib. Consumers continue to 
be rather indifferent about laying in 
forward supplies, three months’ tin 
selling at about the same price as spot, 
although in some instances 4c. premium 
has been obtained. Arrivals of tin to 
and including Oct. 20 were 2,915 long 
tons, according to the New York Metal 
Exchange. Stocks held by the Straits 
government are now reported to be 
about 3,000 long tons. 


Foreign Exchanges Quiet 


No important movements have been 
made in the foreign exchange market 
during the week, except that Dutch 
guilders touched a new high for the 
year. Sterling is somewhat higher, and 
francs and lire are slightly lower than a 
week ago. On Tuesday, Oct. 21, closing 
cable quotations on francs were 5.225c., 
and lire, 4.35c. Canadian dollars at par. 

In some copies of the Oct. 18 issue 
the quotation for sterling exchange for 
Oct. 14 was incorrect. The correct 
quotation was 4.493. 


Silver Dull and Lower 
With renewed selling, especially by 
China, the market has continued to de- 
cline, and local conditions as well as 


reports from abroad indicate small 
volume of business. 

Mexican Dollars——-Oct. 16th, 543c.; 
17th, 544c.; 18th, 54%c.; 20th, 54éc.: 


21st, 544c.; 22d, 54kc. 
Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 


Aluminum—99 per cent grade, 28c. 
per lb.; 98 per cent, 27c. London, £125 
per long ton. 

Antimony—Per lb.: 

Chinese and Japanese brands, 118@ 
11%c. Demand fairly good in last week 
and supplies short. 

Cookson’s “C” grade, 144@14éc. 

Bismuth—$1.85@$1.90 per lb. Lon- 
don, 7s. 6d. 

Cadmium—55@60c. per lb. London, 
2s. 2d.@2s. 6d. 

Iridium—$260@$270 per oz. 

Iridium alloyed with platinum, $280 
@$286. 

Nickel—29@30c. per lb. for 99 per 
cent virgin metal. Electrolytic, 33c.; 
London, £160 per long ton. 

Palladium—$83 per oz. 
$65. 

Platinum: 

Refined, $118 per oz. 

Crude, $112@$113. Market inactive. 

Quicksilver—$71 per 75-lb. flask. San 
Francisco wires $71.35; London, £113. 


Crude, $60@ 
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The prices of Cobalt, Germanium 
Oxide, Magnesium, Molybdenum, Monel 
Metal, Osmiridium, Osmium, Radium, 
Rhodium, Ruthenium, Selenium, Tanta- 
lum, Tellurium, Thallium, Tungsten, and 
Zirconium are unchanged from the 
prices given in the Oct. 4 issue. 


Metallic Ores 
Chrome — $18.50@$24, depending 
upon grade and source. Nominal. 
Manganese — 41@45c. per long ton 
unit, seaport, c.i.f. Nominal. 


Molybdenum — 70@75c. per lb. of 
MoS: for 85 per cent concentrates. 
Nominal. 

Tungsten Ore—Per unit, N. Y.: 

High-grade wolframite, $8.75@$9. 

High-grade scheelite, $9. 

Ordinary grades, $8.25@$8.50. 

Iron Ore, Galena and Pyrite Radio 
Crystals, Tantalum, and Vanadium 
Ores are unchanged from Oct. 4 quo- 
tations. 


Zine Higher, Lead Unchanged 
Joplin, Mo., Oct. 18, 1924 


Zine Blende Per Ton 


2 OR pee eee ee rare $44.75 
Premium, basis 60 per cent 

BING Sos 60s kc sca suvie sas SECO ene 
Prime Western 60 per cent 

WIS: 5 Kier. wide a Gs ocak oteteatanaky $42.50@$43.00 
Fines and slimes, 60 per cent 

AN aia eae oe cis ara etna $41.00 @ $39.00 
Average settling price...... $41.41] 


1 


ROY catia oat ere ts $1 
Basis 80 per cent lead....$107.50@$1 
Average settling price, all.. $1 


« 


1 
1 ( 


0 


aso 
acc 
oo 
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Shipments for the week: Blende, 
17,899; lead, 2,466 tons. Value, all ores 
the week, $1,064,380. 

Following the purchase last week of 
20,130 tons, it was not expected gen- 
erally that 12,930 tons would be con- 
tracted for this week, but the demand 
was such that all orders were not filled 
and sellers were asking further ad- 
vances in price tonight. So much of 
the stock in reserve is held for a basis 
price above the present market level, 
and is in the hands of those who ean 
hold it. 

Buyers report lead prices at $107.50 
basis, but so far as can be ascertained 
settlements on the larger quantity are 
being made on a basis of $110. 


Platteville, Wis., Oct. 18, 1924 


Zine Per Ton 


Blende, basis 60 per cent zine ..... $44.50 
Lead 

Lead, basis 80 per cent lead ...... $199.00 

Shipments for the week: Blende, 


335 tons; lead, 80 tons. Shipments for 
the year: Blende, 24,140; lead, 880 tons. 
Shipments for the week to separating 
plants, 1,370 tons blende. . 


Non-Metallic Minerals 


Magnesite — Calcined, $32@$35 per 
2,000 lb. Demand falling off owing to 
importations. 

Amblygonite, Asbestos, Barytes, 
Bauxite, Beryl, Borax, Celestite, Chalk, 
China Clay, Corundum, Diatomaceous 
Earth, Emery, Feldspar, Fluorspar, 
Fuller’s Earth, Garnet, Gilsonite, 
Graphite, Gypsum, IImenite, Iron Ox- 
ide, Lepidolite, Limestone, Manjak, 
Mica, Monazite, Ocher, Ozocerite, Phos- 
phate, Potash, Pumice, Pyrites, Quartz 
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Rock Crystals, Rutile, Silica, Spodu- 
mene, Sulphur, Talc, Tripoli and Zircon 
are unchanged from Oct. 4 prices. 


Mineral Products 


Arsenious Oxide (white arsenic)— 
7c. per lb. Practically no market. 


Copper Sulphate—4.40@4.65c. per lb. 

Sodium Nitrate—$2.40 per 100 lb. 

Sodium Sulphate—$16@$17 per ton, 
New York. 

Potassium Sulphate and Zine Oxide 
are unchanged from Oct. 4 prices. 


Ferro-Alloys 


Ferromanganese—Domestic, German, 
and English, $100 per gross ton. 

Ferrocerium, Ferrochrome,  Ferro- 
molybdenum, Ferrosilicon, Ferrotitan- 
ium, Ferrotungsten, Ferro-uranium 
and Ferrovanadium are unchanged from 
the prices given in the Oct. 4 issue. 


Metal Products 


Rolled Copper—Sheets, 20%c. base; 
wire, 154c. 

Lead Sheets—Full, 10%c.; cut, 11c. 

Nickel Silver—Grade A sheets, 18 per 
cent nickel, 26%c. per lb. 

Yellow Metal—Sheets, 184c. per lb.; 
rods, 15%c. 

Zine Sheets—10.25c. per lb. 


Refractories 


Bauxite Brick, Chrome Brick, Fire- 
brick, Magnesite Brick, Magnesite Ce- 
ment, Silica Brick, and Zirkite are un- 
changed from Oct. 4 prices. 


Iron Trade Continues Dull 
Pittsburgh, Oct. 21, 1924 


About 35,000 freight cars have been 
bought since Sept. 1, and the movement 
seems to be nearly ended, with possi- 
bilities of resumption late in the year. 
In the same period about 500,000 tons 
of rails have been bought for 1925 de- 
livery. Buying of steel generally is at 
about the same rate this month as in 
September, involving continuance of an 
operating rate in the steel industry be- 
tween 60 and 65 per cent. 

Prices throughout the United States 
are now well settled, since the elimina- 
tion of the “Pittsburgh Plus” system, 
except that along the east coast nc 
definite system has been set up for 
bars, shapes, and plates, prices being 
quite irregular. 

In general, there is more active price 
competition between mills than two 
months ago, but only very occasionally 
is there any definitely marked decline 
in any line. 

Fabricated steel bookings were much 
heavier in September than in Septem- 
ber, 1923, bringing the nine-month 
average up to 67 per cent of fabricat- 
ing shop capacity, against 65 per cent 
for the same period in 1923. 

Pig Iron—There has been another 
week of extreme dullness, with prices 
unchanged: Bessemer, $20; basic, $19; 
foundry, $19.50@$20, f.o.b. Valley fur- 
naces, 

Connellsville Coke-—-The market has 
continued dull, with spot prices at $3@ 
$3.10 for furnace, $4@$4.50 for foundry 
es $2.75@$3 for heating and smelter 
coke. 








October 25, 1924 


A Plea for the Proper Interpretation 
of Copper Statistics 


AKING EXCEPTION to the headlines that some of 
To daily newspapers have given to reports of slight 
increases in the stocks of refined copper, and to the way 
that these data are reported, in pounds instead of tons, 
Hamilton M. Brush, vice-president and sales manager of 
the American Smelting & Refining Co., has submitted to us 
a copy of a letter suggesting a fairer interpretation of the 
statistics. Readers of the Mining Journal-Press will find 
much of interest in Mr. Brush’s letter, most of which we 
are publishing below. As recently announced, the statisti- 
cal figures relating to the production, shipments, and stocks 
of copper are now being released to the press by the 
American Bureau of Metal Statistics. Mr. Brush says: 

“In connection with the reporting of the statistics, and I 
refer particularly to copper, I have two concrete sugges- 
tions: 

“1, The American Bureau is reporting its copper figures 
in tons of 2,000 lb. each and not in pounds. Generally the 
American Bureau figures are translated by the press from 
‘tons’ into ‘pounds.’ 

“IT believe an effort should be made to report copper 
figures in net tons rather than in pounds, so that the 
mental picture of the reader will be the same in reading 
copper figures as it is when reading statistical figures 
covering steel, iron, tin, lead, zinc, and, in fact, almost 
every other metal in approximately the same class. 

“The practice of quoting copper figures in pounds dates 
back to a period when the production and consumption of 
copper was of such comparatively minor importance that 
even the figure of the world’s annual production of copper 
could be readily understandable when quoted in pounds. 
Now that the world’s annual production and consumption 
of copper is up in the billions of pounds, and even the 
monthly production up in the hundreds of millions of 
pounds, most tabulations of copper figures look like a recent 
statement of the German Reichsbank. Much will be made 
of an increase or decrease of 10,000,000 pounds in the stock 
of copper, and such a figure, particularly to the uninitiated, 
sounds imposing. It is not nearly so imposing, however, to 
say that the stock of copper has increased or decreased by 
5,000 tons, particularly when it is recognized that 5,000 
tons of copper represents only approximate'y one day’s 
production for the copper industry of the world. 

“TI believe, therefore, that the press will be doing a real 
service if it could back up the American Bureau in its 
endeavor to quote all copper statistics in ‘tons’ rather than 
in ‘pounds.’ 

“There is no reason to believe that the consumption of 
copper in the future is not going to increase as it has 
increased in the past, and the standard of measurement 
should be commensurate with the size of the tonnage in- 
volved. 

“2. The press, in interpreting copper statistics for 
several years past, has given undue prominence in head- 
lines, and in articles, to the minor changes in the stock of 
copper from month to month and has explained many of 
the discouraging aspects of the market by referring to the 
large stock of refined copper held by the copper producers. 
This view is fundamentally wrong, and if carried to an ex- 
treme by the buyers of copper, or if eventually, by much 
repetition, it is believed in by the producers of copper, it 
will work great harm to the industry. 

“If the price of copper has been unsatisfactory, it has 
been because of the willingness of the producers of copper 
to produce and sell all the copper which the world requires 
at such unsatisfactory levels. The stock has had nothing 
whatever to do with it, in my estimation. If we had a 
stock of 300,000 or 400,000 tons of copper the situation 
would be different, but the stock of copper carried by the 
copper producers of the United States during the last two 
= has, to my mind, been rather too small than too 
arge, 

“In the first place, without going into a mass of details 
to explain the reason for my statement, I can say most 
Positively that the reported stock of copper, while theoreti- 
cally all available for consumption, is not at any time 
available for consumption, because of the necessities of 
the twelve refineries which produce and carry the copper. 

ach one of these refineries is obliged to carry a stock of 
refined copper in the form of cathodes ahead of its fur- 
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naces to insure regular and orderly operation of its fur- 
naces. It is impossible to name an exact figure, but I 
believe that even if copper were selling at 30c. per pound, 
the refineries would be showing a stock of from 40,000 to 
50,000 tons of copper continuously on hand in their reports. 

“Instead of having a surplus stock of refined copper, 
therefore, as reported, of from 125,000 to 150,000 tons, the 
copper producers really have an excess stock of only 75,000 
to 100,000 tons. This is less than one month’s production. 
The copper consumers of Europe, because of their financial 
difficulties, have been unable to carry any considerable 
stock of copper since the war. The copper consumers of 
the United States have never got into the habit of carrying 
any stock of copper at their works. There is no speculative 
copper of any moment carried in the United States out- 
side of the refineries, and the only place in the world where 
a substantial stock of speculative copper exists is in Lon- 
don; there the stock is necessary as a back-log for the 
speculative dealings on the London Metal Exchange, and 
most of this copper is unavailable without refining for 
consumption in the usual channels. To have the copper- 
consuming industry of the world even temporarily run 
short of metal would be more disastrous to the industry, 
because of the temporary and unwarranted advance in the 
price, than an era of low prices would be. Of course, 
we all want high prices, but we don’t want a few months 
of high prices followed by a severe reaction. 

“Recognizing the situation set forth in the foregoing, 
therefore, I claim that the stock now being carried by the 
American copper producers is hardly sufficient to guard 
against some sudden combination of events which would 
increase the price temporarily because of a temporary 
shortage of supplies. Copper cannot be produced over 
night in commercial form, and any serious strike or rail- 
road blockade affecting the larger properties might cause 
a very sudden call on the refined stock of copper here. If 
the copper producers of this country were not in the posi- 
tion to satisfy such a demand out of their stocks at a time 
when general business was active, we might witness a very 
unfortunate advance, followed by a subsequent decline 
which would be bad for everyone. I believe the copper 
producers of this country would not be shouldering their 
proper responsibility, or showing good business judgment, if 
they were unwilling to carry at least one month’s produc- 
tion of refined copper in excess of current shipments as an 
insurance against unforeseen happenings. Why not, there- 
fore, take a broad view of the situation and not make such 
a. fuss about the monthly or quarterly increase or decrease 
of a few thousand tons in the stock of copper? 

“Recently, several alarming headlines appeared showing 
that in three months, which happened to be the three sum- 
mer months, and also three months of generally unsatis- 
factory business, copper stocks have increased by 50,000,000 
lb. The fact is, such an increase amounts to only five 
working days of world copper production, and it occurred 
during ninety days of supposedly poor business. When 
expressed in tons, and particularly when expressed in days’ 
production, and when properly interpreted, the figures just 
published are, to my mind, surprisingly favorab!e and do 
not warrant the headlines which have prejudiced the reader 
against them before he has seen the statistics.” 





German Potash Industry Improving 


The following review of the German potash industry is 
taken from the London Times Trade and Engineering Sup- 
plement, of Oct. 4. 

“Conditions in the potash industry have improved lately, 
both home and foreign trade of the Potash Syndicate being 
brisk. Home orders are mainly for kainite, fertilizer salts, 
and potassium chloride. The cheapening of coal and rail- 
way rates has not yet led to price reductions. 

“Since the agreement with the Alsatian potash pro- 
ducers, shipments to the United States have increased, 
aided by the $6,000,000 credit given to the industry.. Stocks 
have been considerably reduced, and some of the mines at 
which production had been suspended have been restarted. 
The mines which do not possess rich deposits of crude salts 
are not very favorably placed, as present prices do not 
leave them much profit; the majority will therefore remain 
closed until business has improved generally. 

“Altogether, fifty-seven shafts, constituting about 25 per 
cent of the total have been closed in consequence of the 
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government order of October, 1921. At most of them pro- 
duction has been stopped on account of poor deposits or 
for other technical reasons which make working unprofit- 
able. Some, however, are being kept in a condition which 
will allow them to be restarted after the stipulated suspen- 
sion of production. Of the shafts under construction at 
the time the order was passed, twenty-three have been 
finished, and as regards ten others it has not been decided 
whether they are to be finished or not. The productive 
capacity of the mines in operation is still above the average 
output since 1919 and the sinking of new shafts will not 
be necessary for years to come. 

“Whether more mines will be closed cannot be decided 
at present, as the future prospects are still obscure. The 
sinking of new shafts is prohibited by law, but even if this 
were not the case it would probably be impossible to obtain 
the necessary capital for such an undertaking. Geologists 
assert that there are still huge untapped deposits in this 
country.” 


Gains by Other Companies Offset Passing 
of October Bethlehem Steel Dividend 


The following dividends were paid by mining and metal- 
lurgical companies in October: 





Companies in the United States Situation Per Share Total 
Cardiff Mining & Milling,s,1.............Utah $0.10 I $50,000 
Cresson Consolidated Gold.............. Colo. 0.10 Q 122,000 
Eagle-Picher Lead pfd.................. Various 1.50 Q 15,000 
Homestake Mining, g....... ai oantatoene Ss. 2). 0.50 M 125,580 
SS 3) aaa er Minn. 1.75 Q 175,000 
MUSEIDONG ASOD 2. 0 06005550 see sine swesieds Alaska 0.75 2,090,341 
New Jersey Zinc......... ere ee Various 2.00 909,328 
UNE MMMM ns. bev os.bc eure is vised wblare Utah 6.13: 131,400 
IN ss 2 Sirs SS es eoiardie Gertler Various 1.00 Q 500,000 
Republic Iron & Steel pfd................ Various 1.729 437,500 
Silver King Coalition, 8,l................. Utah 0.15 Q 182,415 
Sloss-Sheffield Steel & Iron pfd............ Ala. 1.75 Q 117,250 
Tamarack & Custer, s,l...............02- Idaho 0.02 I 100,000 
Tonopah Extension, 6,g.................. Nev. 0.05 Q 69,636 
Tonopah Mining, 8, g.................-.. Nev. 0.075SA 75,000 
U. 8. Smelting, Refining & Mining, s, 1... .. Various 0.875Q 425,556 

Companies in other countries 
I st rote cc alot aa a oe ie Chihuahua 0.15 Q 178,053 
Asbestos Corporation pfd................. a" 1.50 Q 60,000 
se ae “SEES ern eee 0.50 Q 238,333 

SN she rin So on dieS Sind i snlow ee Chikuahua 0.15 Q 187,500 
Hel inger ' Gonsclidated OR Siiccnscankane Ont. 0.05 4wks. 246,000 
s NES Sotelo ace ane see eee Ont. 0.125SA 75,000 

N. Y. & Honduras Rosario, g, s.. Honduras 0.50 QZ 100,000 
Nipissing SMU, Hs o.sis 65. aren dine Ont. 0.30 QY 360,000 
MN NOON soo ino onc oe 6s oa edsas owe oa B.C. 0.08 Q 400,000 
Silversmith, s, 1; Bie vcmk Ghia iuicbuteeaee B.C. 0.01 Q 25,000 
Wright-Hargreaves, Gives aon aeoeneueee Ont. 0.025Q 68,750 
$7,464,642 


Q, quarterly; SA, semi-annually; M, monthly; I, irregularly; X, extra dividend; 
Z, 25c. extra; Y, 15c. extra; g, gold; s, silver; c, copper; 1, lead; z, zinc. 


The total of dividends for October showed a slight 
decrease, being about $500,000 less than those paid three 
months ago. This was largely attributable to the passing 
of the regular quarterly dividend on Bethlehem Steel com- 
mon, which had amounted to $845,106. The regular divi- 
dends were, however, paid on the preferred. United Eastern 
also finally disappears from the dividend list. On the other 
hand, New Jersey Zinc decided that it was sufficiently pros- 
perous to disburse an extra $900,000 to its stockholders; and 
high prices for lead and silver led Tamarack & Custer to 
make the first payment since October, 1923, and Nipissing 
and N. Y. & Honduras Rosario to double the usual dividend 
expected at this time. Cardiff paid its first dividend since 
last December after a profitable season. 


Company Report 
Trethewey Silver-Cobalt Mine, Ltd. 


The Trethewey Silver-Cobalt Mine, Ltd., has issued a 
balance sheet as of June 30, 1924, as follows: 


Assets 


ee Sent Mines, Ltd., 400,000 shares at par. 


$400,000.00 
Sundry assets. 


1,004.00 


ME irec nce Uc asinemesiansh se tapdotacter 1,199,814.11 
$1,600,818. 11 
Liabilities 
Capital stock 
Authorized 2,000,000 shares at $1 par.... $2,000,000 .00 
own MR MRNNMON 52 nc ncxieswidahaeGched awe anne $1,599,998.00 
Account payable......... Ae eee ; 820.11 


$1,600,818" 11 
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Imports and Exports of Ores and Metals 
in August, 1923 and 1924 


Imports 


In Pounds, Unless Otherwise Stated 
August, 1923 August, 1924 


Antimony 
Ores. Rath, Bsr erie Ge mela ane orig! Gaon Sa. Seay eines Gia ah 
Metz als, matte, er POURS << 5 bine co'ntscee tesa: 

Copper 
RG aera ds ccc Witla as nee Le Rte ale a al ia aim alae y ond Wola 
RNID 6. v5 'anc inde & a cnc arerere ck cbs AiR oa A 
Regulus, coarse, metal, and cement copper........ 

PRS 2 esas ala Fla Lis oa) Ral Ae Re eS Hs 
Imported from 

NE A oe lary ata otek ara en ate ances 

SS Ste ur cee enn oie aera 

NOG 6 6 oS eas Son 


Chile 


PU NII So os 2 6 pa warn whtath ngs 5. aidealoen 
Unrefined black, blister converter copper in pigs. . 
Imported from: 
Spain ncaiacace Sick Sicha 6 bre sate: Ai oie By RAI e RTT aIR Ae eA 


coauie. Basia c wicis Miah baw n o elk aoe ea eee 


I INION G oraic'c'cbis oss Had eesieesneaiee 
REI oo 0055-255 int: wide 6-6 ies BSR 
PRUNE INIO 5 og NG 05s ool sinixle dine. a aivicin: eee 
Old and clippings for remanufacture............. 
Composition metal, copper chief value........... 
Copper manufactures.......................... 
Brass 
Old and clipnings for remanufacture............. 
Pianuaotures OF DERG. «.6:oco.0cc0s occ cc ccseses 
Lead 
Ore and matte... .. Se aie iatiais arainie. 4s eine ainsi Dain pisteralave 


Pigs, bars, other forms, and old................. 
Manufactures of, except type metal............. 
Manganese ore, iong WN  hocs ose A orca Riche Seas 
UN; WOME WOU sina sR een 0s ocr a's cos90 ors 
Tin 
ANAND 5 es soem asics dapat a eds acral ola 
Tin in blocks, bars, and pigs.................... 
Imported from: 
EN ooo sk 6 whygls ae oa naw 
British Straights Settlements................ 
ee SS ee eee en 
NE ac hic cies Se Sb ho Saale SEWER 
PIN se 0a 7s a aia emerge wre wile eno 
REMMI roi ior sigic ls Sreaie asaton a os Sie 
Zinc ore { Me as tisha hh Wisco ieadinke a naa wi arc alee 
Dutiable... 
Zinc in blocks, pigs, and other forms (dutiable)... 
SOETUC GRRLINE MUIR UMONOE jc asap: sh.e: nie 8 Se sag ares Dora 


50,260 
2,735,484 


15,494,437 
4,130,007 
2,192,826 

21,817,270 


252,448 
6,157,868 
1,850,470 
3,264,131 
9,647,102 

116,814 

528,437 

55,041,544 


CUNIWe woo 
=R=—NOSS 


449, — 
5,830 


1,793,075 
7,360 


3,598 
1,423 
2 


7,782,617 


Exports of Copper, Lead, and Zinc 


In Pounds 


Copper 
Jres, concentrates, matte and regulus............ 
Copper and manufactures of................ ; 
Refined, - —. bars and other forms......... 


E 
‘Bets. 


France.. 





Netherlands.......... 
RI oo iS mixes ; 
ae : 
United Kingdom... . 
COMMUNE 5 0 ccs ews s 
Ns ave ince ators ; 
OB oo ila aa ov 0 
Other countries. 

Old and ee ARE ORS ee ears <i 
Composition metal, copper chief value........... 
Pipes REMINDS noe ce sie ae we en). 
MN MURINE 6255 ois ck 5.55 hordes oa ncne 
NR ccc ost aris Nits 
Wire.. Pe iahacie eee Or enaet 
Insulated wireandcable....................... 
Lead 
Pigs, bars and other forms 
From Gomestic Ore... .. 6... ccc cee caes ae 
RINE os 22 5 Gaines ois bv win a ois 
Exported to: 
NN 6a areas nk Von oe eae bw ela ea wae ee 
MII ia 8 BS rela a ae ean re Mieale arate" 
PRIN Sooo rh on bolita toe 
United Kingdom..... Wis occlu Sie Senate eee 
IIR 665 5 5 Sho v0.0 deus ta oh beeed 
ENE ee aa ee tae s came non 
WU Re hos cig ace is shoo anced earee Wéiare 


Zine 
Ore, concentrates, and dross.................... 
Spelter in slabs, blocks and other forms........ 

Exported to: 
MIN eee tr eisai re Wie ac ata: ; 
ES ee ae eee 


NFAIGE AMBGOND. 6 5.0.6.5i60isc5e00 d's ona ea co's 
IN Siege eer aes eae 
ORUO MN OIE 5s 566 5 shin ora Ks  hs SSRIS HO 
In sheets, strips, and other forms................ 
Zine dust. Saaidaituc bane Rigi s x ate eie-altinee os-olerde aha 


August, 1923 


4,151 
69,952,768 
63,925,048 


7,232,705 
16,739,321 
9,580,045 
4,909,005 
268,929 
134,480 
2,243,181 
14,959,937 
2,501,797 
347,200 
4,311,337 


896,974 


626,690 
14,369,484 


3,808,990 
3,136,985 


423,324 
324,814 


5,424,739 
2,132,206 


896,034 
447,937 
224,028 
280,039 
50,013 
234,155 
539,755 
524,837 
185,202 


54,429 
164,444 


7,311,201 
5,018,145 
24,845 
12,354,191 


974,599 
2,073,966 
2,128,722 
2,685,000 
3,687,191 


29,215,759 


1,486,304 

13,182 
4,302,269 
3,843,264 
4,097,634 
6,936,387 
8,536,719 


16,227,761 
09,401 
100,161 
9,792 


425,931 
74,422 


14,325,950 
8,808,908 
296,087 
15,897 
16,160 
28,210 


8 
7,336,145 
1,568,464 
5,433,477 

76,311 
168,090 
11,200 
6,733,347 


7,114 


August. 1924 


84, 196,076 
72,873,283 


6,557,594 
13,719,750 
8,992,069 


2,244, 507 


1,262,255 
14,757,982 


1,342,750 
2,978,925 
951,88! 
7,270, 845 
631,813 
1,075, 715 
"873,733 
894,575 


3,724,549 
14,290,311 


478,131 
1,263,793 
336,118 
stan 
10,34 
11,219 


235,345 
488,385 
444,613 

48,614 
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Current Prices of Mine Materials and Supplies 


RISE AND FALL OF THE MARKET 


Firmness is especially noticeable in cast-iron pipe, pine 
and fir lumber and linseed oil. Wrought steel pipe is in 
better demand in all sections of the country except the Far 
West. Railroads are taking the bulk of the steel tonnage 
now being sold. Some weakness in steel shapes developed 
during past week. Advances are still in excess of declines, 
especially in the construction materials market. 


i 
= = 








SHEETS—Quotations are per 100 lb. in various cities from warehouse also the 
base quotations from mill: 


Pittsburgh, San 
Large St. Fran- New 
Blue Annealed Mill Lots Louis Chicago cisco York 
No. 10.......------$2.60@2.70 $3.90 $3.80 $3.95 $3.89 
k 
Ne 36. apres 2:40@3.50 4.65 4.50 5.00 4.60 
wy Onlyanised Leese 4.50@4.60 5.65 5.50 5.90 6. 60 





STEEL RAILS—The following quotations are per ton f.o.b. Pittsburgh and 
Chicago for carload or larger lots: 


— Pittsburgh—— 
One 
Current Year Ago Birmingham Chicago 
dard bessemer rails. ............. $43.00 $43@45 $43.00 $46.00 
Fe openhearth rails. . ..... 43.00" 43@45 43.00 46.00 





TRACK SUPPLIES—The following prices are base per 100 Ib. f.o.b. Pittsburgh 
for carload lots, together with the wazehouse prices at the places named: 





——Pittsburgh San _ Bir- 
One Year St. Fran- ming- 
tei Current Ago Chicago Louis cisco ham 
Standard s ane in. 
aha... : $1.80 $3.15 $3.65 $3.75 $4.35 $3.72 
Track bolts. . “ : 75@4. 00 4.00 4.65 4.65 5.85 4.57 
dard section angle 
Standard section oe 2.75 2.73 3.40 3.40 4.00 3.20 








STRUCTURAL MATERIAL—Following are base a f.o.b. mill, Pittsburgh 
and —— together with quotations per 100 Ib. from warehouses at 


places nam 3 
Bir- 

Pitts- ming- San 

burgh, ham New 8t. Chi- Fran- 

Mill Mill York Dallas Louis cago cisco 


Beams, 3to IS5in... $1.90@2.00 $2.75 $3.34 $4.15 ey 25 $3.10 $3.00 
Channel, 3 to I5in.. 


1.90@2.00 2.75 3.34 4.15 3.25 3.10 3.00 
Angles 3 to 6 in., 


in. thick. ...... t 1.90@2.00 2.75 3.34 3.25 3.16 3@ 
Tees, 3in.andlarger 1.90@2.00 2.75 3 34 3.38 3.10 3.6 
Plates.............. 1.60@1.90 2.50 3.34 3.25 3.10 3.00 


~>> 
Aaa 





WIRE ROPE—Discounts from list oe, f.o.b. New York and east of Missouri 










River, on regular grades of bright and galvanized are as follows: 
Cast steel round strand rope.........6..e.eeeeeeee Sowhscawnacenunn 20% 
Galvanized steel rigging and guy rope.............. eecunccateseccess 2a 
Round strand iron and iron tiller..............00ee0 a 5% 
Plow steel round strand rope....... 35% 
Special steel round strand rope..... ‘ .. 30% 
Galvanized iron rigging and guy rope. Pas ce cp aracibe ak a Aes erica so aneigranse +124% 
New York Cleveland Chicago 
SUN NU (HNO TIDE 55.555, so cncinde side kee cee's 60% 55% 50% 


-_<$ $< << $$ — 


WROUGHT PIPE—The following discounts are to jobbets for carload lots on the 
latest Pittsburgh basing card: 


Steel Tron 
Inches Black Galv. Inches’ Black Gaiv. 
BUTT WELD—..........1 to 3 62 503 Ito 1} 30 13 
LAP WELD—..........23 to6 59 47} 3 to 6 28 13 





STEEL PIPE—From warehouses at the places named the following discounts 
hold for steel pipe: 








Black 
New York Chicago St. Louis 
PEC Ci WENO cob ieseae sche neueees 44%, 53% 46% 





CBST-IRON PIPE—The following are prices per net ton for carload lots: 
— New York 





San 
One Birming- St. Fran- 

Current Year Ago ham Chicago Louis cisco 
Gin. and over $56.60 57.60 $63.60 $50.00 $56.20@,57.20 $50.60 $56.00 


(CO ci dct 


Nuts— New York 


Cleveland Chicago 
Hot pressed, sq., per 100 Ib. Offlist........... $1.50 $4.00 $4.00 
Cold punched, sq., per 100 Ib. Off list.. ; 1.50 4.00 4.00 


Cae cmci ae e  a aa  e a 


aoLLOw TILE—Price per block in carload lots to contractor for hollow build 
ing tile. 


-——New York— Perth 

Current One San Amboy 

on Year Chi- Phila- 8t. Fran- 'N. J., 

Trucks Ago cago delphia Louis cisco Factory 

4x12x12... dias 1162 $0.1179 $0.089 $0.125 SU:G72 Wt ......<. 
a... ae. ee fee :103 156 $0.2786* 
tz12x12.. 2179-12211 . 163 .215 .14 .244 .3448F 


* 1x1 2x1 2; ¢ 12x12x12. 


New Cleve- 
MACHINE BOLTS— York land Chicago 


Ali nies pi to TaIG ities oss occa ccciciccces 50% 60% 60% 


oa a ere 
LUMBER—Prices of rough Douglas Fir No. | common, in carload lots to dealers 
at yardsin San Francisco. To contractors, $2 per M. ft. additional. 


6-8 and 10-16-18 and 22 and 


“ 12 Ft. 20 Ft. 24Ft. 25 to 32 Ft. 
3x3 and 4... eidaswkkeewn anes $28.00 $29.00 $30.00 $35.00 
SUM Os. cha sadaasuaeasies 28.00 29.00 30.00 35.00 
OEPO WNT... acdads ce bhacwneds. 28.00 29.00 30.00 35.00 


Wholesale prices ste dealers of long leaf yellow pine. To contractors in New York 
City, delivered from lighters or cars to job, $5 additional. 


— New York—~ ——Chicago—— 





20 Ft. 22-24 20 Ft. 22- 

and Under Ft. and Under 24 Ft. 
bk eudgewekanses $40.00 $41.00 $52.09 $56.00 
FANGS LONG ccccddccauacecena: 45.00 46.00 53.00 56.00 
SMEAR URBIE oa cca weacndnna des 51.00 52.00 55.00 58.00 

12 x 12-In. 

Other Cities —8 x8-In. x 20 Ft. and Under—— 20 Ft. and Under 
a Pine Fir* Hemlock Spruce Pine Fir* 
Boston. ........seeeee++ $56.00 $53.00F $49.00 $49.00 $68.00 $66.00t 
Cincinnati. ta 40.00 74.00 74.00 88 00 44.00 78.00 
PNGB es ws ccines mip Seine 35.75 35.75 35.75 oe 34.75 
Minneapolis. ........... 40.00 37.75 39.00 ..... 43.10 37.75 
Mansas Cite. . « cccccsces MORE Suuans eeeeeu’ jekeeus GREE. 2 scwses 
Birmingham............ 20@30 ...... Si gatas yarn ed SROERE  aiknalns 


* Douglas fir. + Prime. 


NAILS—The following quotations are per keg from warehouse: 


Pittsburgh, San St. Mon- 

Mill Chicago Francisco Dallas Louis treal 

WE ov nddoddideudex $2.80 $3.80 $4.10 $4.55 $3.24 $4.95 
Cs ks wanaenunwes 2.90 4.45 5.25 5.00 3.49 5.00 


cael cai a i 
PORTLAND CEMENT—Prices to contractors per bbl. in carload lots without 
bags. Cash discount not deducted. 


Current One Month Ago One Year Ago 


NewYork, del. by truck....... $2. 3362. 60 $2. 77s 60 $2.70@2.80 
CR Eis cc soca sncsccsss 2.20 
Chaves Fail. oc. kcccsceccs . 39 ;: 39 2.46 








LIME— Warehouse prices: 
Hydrated, per Ton Lump, per Barrel 280-Ib.net 


Finishing Common Finishing Common 
WOE BON es kadedssennue $18.20 $13.10 - ” $2.50@ $3.00 
San Francisco............. 22.60 ash . (180-lb. net) 2.15 


LINSEED OIL—These prices are per gallon: 
——New York——. i 














One 
Current YearAgo Current Yar i> 
Raw in barrel (5 bbl. lots).......... $1.03 $0.95 $1.05 $1.14 
WHITE AND RED LEAD—In 100-Ib. kegs, base price in cents per oa 
ry n 
Current 1 Yr. Ago Current 1 Yr. Ago 
WR ek é-cdcaws wininwees 14.75 14.00 16.25 15.50 
WMG ct cacans eae 14.75 14.00 14.75 14.00 


HOSE— Quotations at New York warehouses: 
Fire Protection 
Underwriters’ 2}-in. coupled, single jacket. 


Air—Best Grade 


50-Ft. Lengths 
iesisecads FAROeee 


MO OO ices ddeaccewsc ce 3 ply fa | ee ae $0. 444 
Steam—Discounts from List 
First grade......... 30-5% Second grade.....40-5% Third grade... 50% 


sa a ee a etd 
RUBBER BELTING—The following discounts from list apply to rubber trans- 

mission we 
Sikes wees 50% —S—-*‘ Second grade............ 50-10% 


Best grade.. 
a i tae ee a oe ca 
LEATHER BELTING—List price, 24c. per lin.ft. per inch of width for single 
ply at New York warehouses: 


Second grade 





Grade Discount from list 
Medium........ Sip Wb id eel ash Barajas ae ae hota ew Sala ah 40-24%, 
ERGs bcs edab aah dade na dau sadn ccanua elena 30-5% 





| For cut, best grade, 45-5%, 2nd grade, 55%. 
RAWHIDE LACING } For laces in sides, best, 4\c. per sq.ft.; 2nd, 37c. 


| Semi-tanned: cut, 45. 5%; sides, 41c. per sq.ft. 
PACKING—Prices per pound: 


Rubber and duck for low-pressure steam, ai itcndaitees wdaatawneiawees $0.90 
Rubber sheet. . 











; Data 45 
Seaanank, MAN MANIII. . cc. ~ cs... ..csaudacaoseacesacacces .70 
MANILA ROPE—Per lb., 3-in. and larger, 1,200-ft. coils. 
MOE astern en cks oe. Ce New Orleans........ acwaad -. $0.17} 
Wass cacaenneees cme guuee RANE 20a osc aneceaeunaus 2 
CHIE... 5 caenatcccita tance 18 Se PIMPIN S vi cawinccvaxces ue 
EXPLOSIVES—Prices per pound of dynamite in small lots: 

——Gelatin 
WN SON. 5 .cnsndeutindabeuens 064034004600 eudd ban ewe $0.27 $0 295 
NOI occ idacacecduuteiadecsdasatoacdeoudauade .1917 2123 
ERNE 55.5. cece ‘chddhiadethdadescacaducncaeanermads . 2025 . 2275 
PRRs cc udctcd kat dacedudbakeccddanneceneunnees . 165 19 
CRINGE, oc oic c cdactasandnsscaduadadatdwadeaecawnwaaa .22 245 
EONS: 5 -cddbadeccnacceecedddeusskudaaRdeseus . 235 .29 
Se NII boa ee Ce a ee crabs chaaaweeeene . 1625 . 1925 


FLOTATION OILS—All prices are per gal. in carload lots; 50-gal. bbls., gross 
weight 500 Ibs. 








Pine oil, steam dist., f.o.b. New York. ...............cccceccees $0.60 
Pine tar oil, f.0.b. Ne eal .30 
eo 

Zinc dust, 550 1b. casks, f.o.b. Palmerton, Pa., perlb. . $0.08} 
Litharge, f.o.b. New York, kegs, per Tha RE erraseuepnt oe 14.85 





Sodium cyanide, 220 1b. single case lots, f.0.b. New York, perlb......0.. .19@.22 










McGraw 
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Mining Stocks 





Week Ended October 18, 1924 














Stock Exch. High Low Last Last Div. | Stock Exch. High Low Last Last Div. 
COPPER  procsclie  ea G Rt Curb i 34 34 Se.30, Oc.6 ¢ 0 
Aleske-Br. Col...... N.Y. Curb #37 : Dome Mines........ New York 146 144 145 Oc.3,'Oc.20, % 0:59 
Anaconda New York 36 344. «= 352« De. 15, Ja.21,Q 0.75 | Golden Cycle... ||: Colo. Springs 1.30 1. 30° 1.30. My.31, Jn.10Q 0.03 
Arcadian Consol..... Boston Fi 1 | Hollinger Consol . Toronto 14.55 14.45 14.45 Oc.16, No.3, M 0.05 
Cala SS a aos = ve 97 9% z Jy.19, Jy.31 0.50 Homestake Mining.. New York 47 45 47 Oc.20,0c. 25.M 0.50 
a a N. Y. Curb ; Cirkland Lake 7 * *18} *18} 
Calumet & Arizona.. Boston 52 47 47° Se. 5,Se. 22Q 0.50 pm a ae 3.93 390° 3.90" Se.1, Se.15, Q 0.05 
Cal. - ei ee w) ~ a , 4 I . My. 31, Jn. 16 0.50 MeIntyre-Porcupine. New York 15} 15} 153 No. 1, De. 0.25 
anario Copper.. N. Y. Curb i i - Newray 7 * 
Cerro de Paseo... New York 463 45} 46' Oc. 23, No. | 1.00 Poh te oa madi rS ‘45 “3 43 O t. 1920 
Chile Copper New York 313 31 31% Se.3, Se.29,Q 0.62} Teck-Hughes woeaaiie ” ¥: bis Te . sn" 
Chino... .... New York 20 20 20 =Sept., 1920 0. 37} Tom Reed... Los Angeles 233 “18 25: De , 1919 
— ee. ; = Y. Curb a ae 33 Tough-Oakes ‘Tewuie #54 #513 -*52° = a 
copper Range oston j 23, May, 1923 I United Faste L¥.¢ % #37 , 
Crystal Copper.. Boston Curb *62 *40 *40 ; vine a : cou | i l 3 | a en 
ee: a 3 33 os a oe : 3 Wright-Hargreaves.. Toronto 3.70 3.62 3.65 Se.15,0c.1,Q 0.02; 
vias 2, oston i ; 4 ec., . F . > 
First. National Boston Curb #37° #36 #36 Feb. 1919 0.15 GOLD AND SELVER 
Franklin : Boston : s *55 + . Black Oak. ‘ N. x  & urb ‘ evepa *89 oe ep aw ere ae} 
Gadsden Copper Boston Curb 5 #65 Aves of | | Gon. Cortez N.Y. Curb *IS)  *I2) FIZ... 
Granby Consol...... New York 18 163 172 May, 1919 1.25 | Con. Virginia. . San Francisco 7 45 63 
Greene-Cananea..... New Yerk 14 14 14 Nov., 1920 0.50 Continental Mines... N.Y. Curb a oss 2i 
eA d RR ctovs os i ins teats Dolores Esperanza... N.Y. Curb +e oe *32) 0 Jy... Jv.10Q 0.05 
Howe Sound... N. Y. Curb 23 2) 2 Ap.1.Ap.15,Q 0.05 | Premier Gold. N.Y. Curb 2 Ave | 2i% Se. 25, Oc. 30 0.08 
Inspiration Consl.... New York 25. 244 = 24!“ De.20, Ja.7,Q 0.50 | Ponopah Belmont... N.Y.Curb — .. --.  *59 Apr, 1923 0 05 
Iron Cap...... Boston Curb 23 24 2} May, 1923 0.15 Tonopah Divide, N.Y. Curb - . *24 Se. 22, Oc. 10 0.10 
Isle Roy: ule. Boston 15 143 14; Se. ae Se. 15 0.50 ‘Tonopah extension... N. Y. Curb 33 “33 33 Se. 10, Oc. | 0.05 
San MAL ibay... Ne Srl 1 #95 mS fonopah Mining. N. Y. Curb ii iF 1j Se. 30, Oc. 21 0.07} 
Jib Consol... .. SY. Curb *5] *3300«O 4] a Unity Gold. N. Y. Curb | | | aie 
Kennecott... we New Work 46 443 46 Se.5,0c.1,Q 0.75 West End Consol. N. Y. Curb *51 *51 *5| Mar., 1923 0.05 
Keweenaw.. oi Boston aoe #65 Yukon Gold... N. Y. Curb *50 3=June, 1918 0.02 
sake Copper... . Soston : 13 ; , bee 2 
Magma Copper. New York 34 32) 34 = Jan., 1919 0.50 | Ahumada.. Boston C = ae LEAD 63 Se.16, Oc.2, X 0.15 
Mason Valley.. . N. Y. Curh 13 13 1} ... | Bingham Mines..... Boston ; 153 153 152. Se} t.. 1919 3 
Mass Consolidated Boston | 1 I Nov., 1917 1.00 | Cardiff M. & M... Salt S cilie : - *75 Dee "1920 .-¢ 
Miami Copper...,.. New York 213 «6203 «8621 09=No.1 No.15Q 0.50 | Chief Consol — oT an oe 21 Ap.i9, My. 1.¢ Sie 
Mohawk... . Boston 31: 30! = 31k) Se. 22, Oc. 13. 1.00 | Chick Consol... a: °”6=h 6U[lxe ££ = 2 Q 
Mother Lode Goa... New York 7} 7} 7; Jn. 13, Jn. 30 0.373 | Consol. M. &S.. Montreal 44 435 433 J 136 Jy.15 93 
Nevada Consol.. New York 13; 133 «132 Sept., 1920 6: 750 | Dale Mining. ett Lake oan mae 1330 ee 
New Corncla....... Boston 20 «6 09) «28s Au. 8 Au. 25 0.25 | Fruncion ; ee ee A ee eee 
New Dominion.. .. N. Y. Curb 2} hederal M&S. N ey - Ear pe 123 oa can nate 
North Butte... Boston 34 23 34 Oct., 1918 0.25 Federal MS. ntd Sheer York ‘491 49 49: ot — a 
Ohio Copper. N. Y. Curb Ia #99 99 ne Pi . pid. vt - or Ag 53 34 Au.25, Se.15,Q 1.75 
O14 Dominion... Boston 203° 19: 208 = Dec., 1918 ae |e eee Ney Carl . 2 2 aa ts 
Phelps Dodge.. ...°.. Open Mar. 1115) =4110 Se.20, Oc.1Q 1.00 Iron Bloss« ae ‘or N. Y. Curb *25°  «*25° #25. — 2 oo oe i 
Quincey... Boston 193 19 19} Mar., 1920 1.00 a a NY: nae = ct., 1923 0.02 
Ray Consolidated..| New York 12} Wf 121 Dec. 1920 0.25 | Park City Sticke 4.66 43 a" a 
Ray Hercules... N. Y. Curb ; ; #15 a Park Uteh : N. Y ‘C an : 00 re NM 15, Oc. | 0.15 
St. Mary’s Min. Ld.. Boston 34 321 «34S Ap.22, My.20 3.00 | Prinee Consol cio USC gt aoe oe te 
Seneca Copper... New York i} | 14 ; 2 Silver Kir at N. Y “Cu } ; as *5 F os r e } "3 
Shannon Boston *75°  Nov., 1917 0.25 Silveramith Spoke os «28 *27 oa Oc m iS a 
Shattuck Arizona.... New York 6 5\ 6  Jan., 1920 0.25 Tamarack-Custer en 41 P a — . 7s 
ae en, oe a ti I jes cn — Rican See ae | 1.38 1.40 Se. 22, Se. 29 0.25 
Tenn. C. & C. cfs... New York 4 FR weMAABBOSS lia — as rele. Te 
United Verde Ex.... N.Y.Curb | 26-254 .25- Oe. 3,,No. 1 0.50 tect sian . oe 
Utah Copper.. New York 80 77) 80 Se.15, Se.30,Q 1.00 IRON 
Utah Metal & T Boston «78 *25 *25 Dec., 1917 0.30 Bethlehem Steel. New York 44 42} 433 «=Jn.1, Jy.1,Q = 1.25 | 
Victoria... . _. Boston “50 *50 =*50 ed ... | Char, Tron, Detroit . ee Nese te ss 
Walker Mining.. N. Y. Curb 5 3 a zane Char, Iron pfd Detroit *70 *70 *70 . 
Winona. ........ Boston *20 *20 *20 SEs Myc totes 9 | a ae reg «& - oe oa 423 35 413 Au.I1, Au.25,Q 2.00 
. si " ‘ol. Fuel & Tron pfe ew York : er 108} Feb., 1923 2.00 
NICKEL-COPPER Gt. North’n Iron Ore New York 294 28} 28: De.10, De.27 2.00 
Internat. Nickel..... New York 18} 17: 18) Jy.17, Au.1,Q 1.50 | Inland Ste} N. Y. Curb , a4 4 Au.5,Se.1Q 0.62) 
Internat. Nickel pfd.. New York 90 89: 90 Oc.16, No.1, Q 1.50 Tron N. Y. Curb . 2% 
eplogle Steel. New York 11 10} 113 
LEAD Republic I. & 8 New York 447 42! 433 May, 1921 1.50 
aia tei ti ek Winkie 333 . Republic I. & 8. pfd. New York 85 84-844 Se.15, Oc.1,Q 1-75 
National Lead... New York 150! 147) 1503 Se.12, Se.30, Q 2.00 | Sloss-Sheffield 8. & I. New York 70 66} 70 Se.I1, Se.20, Q 1.50 
National Lead pfd... New York 116 116 116 Au.22, Se.15, Q1.75 Sloss-Shef. S.&1. pid. New York . 89 Se.20, Oc.1,Q 1.75 
St. Joseph Lead. New York 331 32 332 De. 9, De. 20 0.50 | u. Ss. Steel. nen York 107; 1043 107! Se.1, Se.29QX 1.75 
ea |S. Stec pfad... New York 122; 1217 122% Au.5, Au.30, Q 1.75 
ZINC Virginia l. CL & C New York ; 378 De.15, Ja.2 1.50 
oe. : - . S am <a 73 7 7} May, 1920 1.00 Virginia IL.C.&C.pfd.. New York 76 76 76 Jn. 17, Jy. | 2.50 
Am. Z. L. & 8. pfd.. New York 263 26} 263 Nov., 1920 50 J J 
Butte C. & Z. New York Si 33 Mar 1923 0.30 Vannes © New Y Naas agaee ¢ 
Butte & Superior New York 16: 153 16 Je.15, Je.30, Q 0.50 ee ae eee 4 tan, 1921 sad 
Callahan Zn-Ld..... New York i 3°38 Dee, 1920 0.50 : ARSENIC 
New Jersey Zn.. N.Y.Curb 1653. 164-164” Oc.,No.,'24QX 4.00 | Western Utah Copper N.Y. Curb #16 *16— *16 
United Zinc... N. Y. Curb — *25 ASBESTOS 
Yellow Pine........ Los Angeles 67} 67} 673 June, 1924 0.04 Asbestos Corp Montreal 26 26 26 = Se.29, 06.15 Q 1.00 
SILVER Asbestos Corp. pfd.. Montreal 62! 62} 623 Oc.1, Oc.15,Q 1.50 
* 4 4 “4 > T 
— a — ace ee - Curb * I m a ‘ ie : . Freeport Texas... New York as a. 7} 82 Nov., 1919 1.00 
Cone Teathowey.. "Y.. ‘| aie “74 “704 *73 May, 1920 0.03 | Texas Gulf. New York 78 75§ 775 Se.2,Se.15, QX 1.75 
Coniagas... .. Toronto 2.10 2.10 2.10 Ap.20, My.! 0.022 | go. Am. Gold & P Pr wiG saniek: ame : 5} 
Crown Reserve...... Toronto #50; #47 #49 Jan., 1917 eae ere poo y eee a 
Keeley. Toronto 2.33. 2.28 2.32 Sept. 15, SA 0.12 MINING, SMELTING AND REFINING 
K rr Lake... N. Y. Curb 13 13 13 Oc. 1, Oc. 15, 0.125 | Amer. Metal... New York 465 45 463 Au.18, Se.2Q 0.75 
La Rose... Toronto «8 «8 *8 Apr., 1922 0.10: | Amer. Metal pfd.. New York : 113, Au.20, Se.2, Q 1.79 
Lorrain Trout Lake.. Toronto (245 (43 943 Amer. Sm. & Ref.... New York 753 73} 753 Oc.17, No.1, Q 1.25 
McKinley-Dar.-Sav.. Toronto #413! *12 F13 Oct., 1920 0.93 Amer.Sm &Ref.pfd. . New York 1032 103 1033 No.17, Del Q | 75 
Mining Corp. Can... Toronto 2.67 2.65 2.65 Sept. 1919 0.12) | U.S. Sm. Ro& M. New York 34, 315 32k Jan., 1921 .2 
Nipissing... N. Y. Curb 6) 6 6 Oc.1,0c.20,QX 0 30° U.S. Sm. R.&M.pfd.. New York 452 43} 457 Oc.9, Oc.15Q 0 873 
Ontario Silver... .. ew York 83 7: 7 Jan., 1919 0.50 | * Cents “ r share. + Bid or asked. Q, Quarterly. SA, Semi-annu: ally. M, 
Temiskaming... . Toronto *23 *18 *20 Jan., 1920 0.40 Monthly. Irregular. 1, Initial. X, eo ludes ni The first date given is 
GOLD ~ . the eosin of the books; _ second — - - digg of the divides’. 
ss ee Tow! Vv : Soston quotations courtesy Boston Stoe xchang oronto quotations 
—— — ow New York *20 *20 PD ss tecdtatectle.s) « SSSR those of the Standard Stock Exchange of Toronto, by. courtesy of Arthur E. 
. as a Juneau. . New York 2 13 P Ii ; REO tie eels aces. Gxeee Moysey & Co.; Spokane, Pohlman Investment Co.; 8 Salt Lake, Stock and Min- 
Argonaut....... Toronto Se: Sa) “PSE bedscawwkins ee ing Exchange; Colorado Springs, Colorado Springs Stock Exch: ange 





